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Composition containing amine and amine-related derivatives of be^izolc acid smd uses therefor 
including treating inflammatory diseases 



I. SUMMAEY OF THE INVENTION 

The present invention is directed to the use of composi- 
tions consisting of amine and amine-related benzoic acid deriv- 
ative primary agents capable of covalently binding carbpnyl 
substances and co-agents consisting of antioxidants, free 
radical trapping substances, vitamijvs and vitamin-related sub- 
stances, for use in the treatment of symptoms of chronic inflam- 
matory disorders, said disorders featuring oxidative free radi- 
cal reactions, lipid peroxidation and generation of carbonyl 
compounds as aspects of their etiologies. 

The invention relates to the use of a composition compris- 
ing a therapeutically effective amount of a primary agent and at 
least one co-agent, said primary agent Gomprising a water solu- 
ble, low molecular weight primary amine or amine-related deriv- 
ative of benzoic acid in the molecular weight range of 100 to 
1,400, for use in the treatment of symptoms of chronic inflam- 
matory disorders featuring pathology based in part on increased 
lipid peroxidation, wherein said primary and co-agent combina- 
tion produces an anti-inflammatory and analgesic effect. 

In such a preferred embodiment of the use of a composition 
comprising a therapeutically effective amount of a primary agent 
and at least one co-agent for treatment of the symptomology of 
a chronic inflammatory disease, the chronic inflammatory disease 
is characterized in part by the deterioration of intracellular 
and extracellular structures and is characterized by the 
^spurious patholocrical chemical covaleht bond crosslinking of 
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^aid structures, formation of patholoqical addition products of 
salr^ structures, or chomical cloavagc products of said struc- 
tures, said deterioration resulting from reaction of inflamma- 
tion sits structuros in tho human with disoaso-inducod carbonyl- 
containincj aliphatic and aromatic hydrocarbons rGSultin^ from 
incraasod lipid poroxidfat ion associated with chronic inflamma^ 
tion. 

In a preferred embodiiftcnt of this aspect of the invention, 
the primary agorit has at least ono primary amine group or amine - 
related group thereon for reaction with lipid peroxidation 
product carbonyl groups to decrsass the deterioration of said 
intracellular and extracellular Gtructurcs and to dccreasG the 
spurious pathological chemical crossl inking , other derivation or 
cleavage of said structures by permitting a thc?rapcut ically 
offoctivo amount of said primary agent to effectively compote 
with and eovalently bind to said disease -induced carbonyl- 
containing lipid peroxidation products. 

In a prefcrri;*d embodiment, the use of the primary agent is 
additionally characterized in that it does not interact with 
normal coll metabolism of said human or docs so in a non- 
cy to toxic manner . and the primary agent is readily absorbed by 
the kidney tissue of said human and excreted in the urine of 
said human without nephrotoxic consoguoncos . 

In a preferred embodiment, the use of a water soluble 
primary agent of molecular weight in tho range of 100 to 1,400 
is selected from the group consisting of the free acid forms, 
salts, bonzono ring isomers, amide derivatives, carboxylic acid 
ester derivatives and analogous non-aromatic benzene ring 
derivatives of trhe group consisting of: 

R = -HH^ 

-aminoalkyl group having 
1-10 carbons including 
hydrocarbon isomers 
and/ or hydroxy la tod 
derivatives thereof 

-{CHp) ^NHC ( =NH)NH, 
whore n = 1-10 

( continued ) 
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- ( CH rrCH=NC { =NH ) NH 7 
where n - 1-10 
-NHC ( =NH)NHNHo 

- ( CH ^NHG { =NH ) NHKH . 
where n - 1-10 

- { GH ,) ^- CH=NC ( ==NH ) NHNH n 
where n - 1-lQ 

-NHNHGI =NH)NH, 

- ( CH ^) ^-NHNHC { ^NH ) NH 0 
whora n = 1-10 

- ( CH 3} rfCH-N- NHC ( ^NH ) NH ^ 
Where n = 1-10 




- am a n G a 1 ky 1 group 
( 1-10 carbons) 
including hydrocarbon 
isomers and/or 
hy dr ox y 1 a t e d 
OOH derivatives thereof 

- (CH ^) JJHG(=NH)NH a 
^ where n = 1-10 

-C(-NH)-NH2 
II -(CHp) ^-CH=iNC(=NH) NH2 

where n = 1-10 
-NHC(-NH)MHNH2 

- ( CH ?) nNHC ( =NH ) NHNH ? 
whore n - 1-10 

- ( GH j) n-GH=NC ( =NH ) NHNH 2 
where n = i-lO 

-NHNHC(=NH)NH. 
-(CH^) ^-NHNHC( ==NH)NH, 
whore n = 1-10 
- ( CH 2) ^-GH=N-NHC ( =NH ) NH ^ 
where n = 1-10 
= -NHo 

-O-GH3 

-O^R * with alkyloxy 
group R' having 2-10 
carbons including 
hydrocarbon isomers 
and/ or hydroxy la ted 
derivatives thereto f 

-aminoalkyl group 
(1-10 c?ar ban£5 ) 
including hydrocarbon 
isomers and /or 
hydroxy la ted 
derivatives thereof 

-ch:^ 

- { CH ^) ^CH 3 where n = 1-10 
including hydrocarbon 

( continued) 
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i Bome rn and /or 
hydrOKylatsd 
dorivatdves thereof 




-COOH 



Ri = -(CH2) ^-NHo where n = 0-10 
nncludinq isomer?*, of 
the uminoalkyl group 
and hydroxyjQted 
derivative:? t her oof 

"NHC(=NH)NH;, 

whGro Ti = 1-10 

- ( CH 0) -CH=NC ( =^NH ) NH ^ 
Where n = 3-10 

-NHC( -=NH)NHNH, 
~(GHp) ^NHC ( =NH VNHNH 2 
where n = 1-*10 

- { CH 2) ^-CH=NC ( ^=NH ) NHNH g 
where n = 1-10 

-NHNHG(=NH)NH2 

- ( CHo) ^-NHNHC ( =NH) NH 2 
whore n = 1-10 

- ( CH 3) ^--CH=N-NHG ( ^NH ) NH ^ 
where n = 1-10 

-H ■ 
-O-CH3 

-O-R3 where alkyloxy 
group R3 has 2-10 
carbons including 
hydrocarbon isomers 
cind/or hydroxy ii^itcid 
derivatives thereof 
- am i no a 1 ky 1 g r oup 
(1-10 carbons) 
including hydroGarbon 
isomers and /or 
hydroxy latGd 
derivatives thereof 
-30^ 



-CM 



R" = 



- (GHo) 3 where n = 1-10 

i n c i ud i n g hy d r o c a r b o n 

isomors and/ or 

hydroxylatcd 

derivatives thoroof 
-H 

-H 
-CH, 

-oh:" 
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for controlling the sYmptoms of disorder c^elected from the 
group Qonsisting of chronic gingivitis, chronic periodontitis, 
chronic autoimmune gastritis * ileitis, colitis, interstitial 
cystitis, arthritis, tendinitis, carpel tunnel j^yndrome and 
other cumulative trauma disorders, systemic lupus erythemaTosus , 
autoimmunG vasculitis, asbostosis, silicosis, chronic obstruc- 
tive pulmonary disease, Lyme disease, inflammatory myopathics, 
status epilopticus, inflammatory neuropathies, myasthonia 
gravis, multiple sclerosis, as well as lessening of inflammatory 
site edema, and treatment of post~*event ischemia and reper fusion 
symptomoiogy resulting from acute central nervous system trauma, 
stroke and myocardial infarction* 

In a preferred embodiment, the primary agent is used in a 
dosage in the range of one gram/day to 20 grams/day. 

In a preferred Gmbodiment, the primary agent is adminis* 
tered orally. 

In a preferred embodiment, the primary agent is adminis- 
tered intravenously. 

In a preferred embodiment , the co-agent is a non-absorbable 

polyamine substance or non-absorbable polyamine- related sub- 
stance, a therapeutically effective amount of said co-agent 
acting to covalently bind to and sequester dietary carbonyl- 
containing products,. 

In a preferred embodiment, the co-agent is a non-absdrbable 
polyamine substance or non-absorbatale polyamine-related sub- 
stance selected from the group consisting of: 

a. , naturally occurring polysaccharides having beta-1,2, beta- 
1,3, beta- 1,4 and/or beta- 1,6 linkages containing aminosugars 
including the chit in class of biopolymers having the general 
structure of poly-be ta-( l-» 4) --if-acetyl-D-glucosaMlne , and bear- 
ing at least one free primary amine group; 

b. deacetylated naturally occurring polysaccharides, having at 
least one N-acetylated residue, including chltosan, deacetylated 
chondroltln sulfate, or deacetylated hyaluronic acid; 

c. chemically aminated polysaccharides selected from the group 
consisting of: 

aminodeoKy polysaccharides such as 2— amino-2-deoxy- 
cellulose ? 
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aminoalkyl- , amino ( hydroxy alkyl )- , aminoalky l-cthcr- , and 
amino ( hydroxya Iky 1) -ot hp r*~ darivativos of cclluloGe, chitin 
and other naturally occurring non-dlgcstiblc carbohydrates 
solectGd from tha group consisting of 

H2 N-(CH 2) „-[ carbohydrate] where n = 1-10, including alkyl 

isomers ; 

H 2 ( CH 2) jj-CHOH- ( CH [ carbohydrate ] . who r e m = 0-10 and 
n = 0-10; 

H 2 N-'CCH 2) n-0-[ carbohydrate] where n = 1-10; 

Hj N-( CH 2) 5f"CHOH-{CH 2) n"0-[ carbohydrate] where m 0-10 and 

n = 0-10; 

aminohcnsy ] - ilcri^^ativcB of cclluloise, chitin nr other 

naturally occurring non-digostible carbohydratss saloctcd 

from the group consisting of 

H 2 g H |~ ( CH 2) jj- 1 carbohydrate ] . 

H 2 M-CH 2 -C 5 H ( CH 2) [ carbohydrate ] , 

N-Cg H|-{CH 2) „-0-t carbohydrate] where n == 0 ^ 10, and 
H2K-C6H4-(GH2) ft-CH0H-(CH2)n-0-[carbohydrate] where m = 0-10 
and n ^ 0*-10r including p^, o- and m-bcnzcne ring amino- 
isomors, aminomethyl- isomers and alkyl group Isomers 
thereof ; 

guanidlne and aminoguanidinc derivatives of cellulose, 
chitin or other naturally occurring non-absorbablo carbo- 
hydrates selected from the group consisting of: 
H ^-C ( =NH ) - [ car bohydrane ] ; 

H ^-C(=NH>-(CH 2) carbohydrate ] , where n = l-io, including 
hydrocarbon isomers and hydroxylatcd derivatives thereof; 
H ;^-C{=NH)-0-(CH 2) n^t carbohydrate ] , where n - l-io, includ- 
ing hydrocarbon isomers, ether linkage isomers and hydrox- 

ylatod dorivativos thereof; 
H jM-C { =NH ) -NH- 1 carbohydrate ] ; 

H ^-C(=NH)-'NH-(CH 2) carbohydrate ] , where n = 1-10. includ- 
ing hydrocarbon isomers and hydrpKylatcd derivatives 
the roof ; 

H ^-C(=NH)-NH-{CH 2) ^"O-f carbohydrate ] , where n - 1-10, in- 
cluding hydrocarbon isomers, .ether linkage isomers and 
hydroxylatcd derivativo^ thereof; 
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H ^-C ( -mi ) -N=CH- ( GH 2) n- [ carbohYcairate ] , where n = 1 - 1 0 , 
including nydrocarbon isomers and hydroxylatcd derivatives 
thereof ; 

H ^-C(=HH)-K=CH-(CH 2) n-O-t carbohydrate ] , where n = 1-10, in- 
cluding hydrocarbon isomerG and hydroxyiatGd derivatives 
thereof ; 

H ^-HHC ( =|IH ) -HH- [ carbohydrate ] ; 

H ^-NHC{==1IH)-NH-(CH 2) ^-[carbohydrate] , where n = 1-10, 
Including hydrocarbon isomers and hydroxylatcd derivatives 
thereof ; 

H ^-HHC(-NH)-NH-(CH 2) n-0"-[ carbohydrate ] , where n = 1-10, In- 
cluding hydrocarbon isomers, ether linkage isomers and 
hydroxylatod dorivativos thereof; 

H ^-NHC ( =NH ) -N=CH- ( CH 3) 1 carbohydrate ] , where n - 1-10, 
including hydrocarbon isomers and hydroxylated derivatives 
thereof; 

H^-NHC(=iiH)-N=CK-(CH2)„-0-[carbohydrate] , where n = l-io, 
including hydrocarbon isomers, ether linkage isomers arid 
hydroxylated derivatives thereof; 
H^-C(=NH)-MH-NH-[ carbohydrate] ; 

H ^-G { =NH ) -NH-NH- ( GH [ carbohydrate ] , where n = 1-10, 
including hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H 2N-G ( =NH ) -NfH-NH-- ( CH ^-O- [ carbohydrate ] , where n = 1 - 10 , 
including hydrpcarbon isomers, other linkage isomers and 
hydroxylated dorivativos thereof; 

H ^-C C s=NH ) -NH-N«CH- ( CH 3) f carbohydrate ] , whc re n = 1-10, 
including hydrocarbon isomers and hydroxylatcd derivatives 
thereof ; 

H^-C(=NH)-NH-N=5GH-(CHj) ^-0-[ carbohydrate ] , where n = l-lQ, 
including hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 
d, primary amine, aminoguanidine and guanidine derivatives of 
sucrose polyesters having one or more carbonyl trapping func- 
tional group per moIcculG wherein each carbonyl trapping 
functional group is in the omega-, omega-1 or other isomeric 
position within the fatty acyl chains, wherein each fatty acyl 
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chain may have from 3 to 26 carbons, from one to five nitrogen 
functional groups and from ona to 24 hydroxyl groups; 
G, synthetic polysaccharides consisting partly or entirelv of 
aminosugars bound by bota-1,2, heta-l/S, bQta-1,4 and/or bota- 
1,6 linkages; 

f . mixed polysaccharide polymeric derivatives wherin primary 
amine, aminpalkyl (one to ten carbons par alkyl group) , amino- 
hydroxyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxyl groups por alkyl group), aminoguanidine , aminoguani- 
dinylalkyl (one to ten carbons per alkyl group) , aminoalkyl- 
guanidinyl (one to ton carbons par alkyl group), guanidino, 
aminobcnzcnc and/or amirioci Iky 1 benzene (one to ten carbons per 
alkyi group) functional groups are covalantly attached to 
matrices such as epi-chlorohydrin copolymers of cellulose or 
chit in and wherein hydrocarbon spacer groups may include alkono 
as well as alkyl groups ; and 

g, non-polysaccharldo polymeric derivatives whoroin primary 
amine, aminoalkyl (one to ten carbons per alkyl group), aminohy- 
droKyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxyl groups per alkyl group), aminoguanidine , aminoguani- 
dinylalkyl (diic to ten carbons per alkyl group), aminoalkyl- 
guanidinyl {one to ten carbons per alkyl group), guanidlne , 
amiiiobenzsne and/or aminoalkyltaonziQns (on© to ton carbons por 
alkyl group) functional groups are covalcntly attached to a 
synthatic non-digastible polymer salectGd from the group 
Consisting of polystyrGnc, styrdno-divinylbenzcnc copolymer, 
polyvinyl alcohol and crosslinksd derivatives theraof , and 
wherein hydrocarbon spacer groups may include alkene as well as 
alkyl groups, 

for controlling the symptoms of disorders selected from the 
group consisting of chronic gingivitis, chronic periodontitis, 
chronic autoimmune gastritis, ileitis, colitis, interstitial 
cystitis, arthritis, tendinitis, carpal tunnel syndrome and 
othGT cumulative trauma disorders, systemic lupus erythematosus, 
autoimmuns? vasculitis, asbestosis> silicosis, chronic obstruc- 
tive pulmonary disease, Lyme disease, inflammatory myopathies, 
status Qpilopticus, inflammatory naurop^thies , myasthenia 
gravis, multiple sclerosis, as well as lessening of inflammatory 
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isite Gdcina> and treatment of post-cvctit ischemia and repcr fusion 
SYmptomology rosulting from acuto control norvous systora trauma, 
Gtrolcc and myocardial infarction. 

In a prqfarrod ambodiment, tho co-agont is a non-absorbable 
polyamine sutastanco or non-atasorbablc polyaminc-rclatcd sub- 
sitancc which is in a microf ibrillatod form or microcryqtallino 
form having enhanced surface area ^ increased porosity, increased 
water retention capacity and onhanccd chemical accessibility. 

In a preferred embodiment, the therapeutically effective 
amount of said co-agent is a dosage in tho range of one gram /day 
to 40 grams /day. 

In a preferred ombodijncnt , the therapeutically effective 
amount of said non-absorbablo polyamlno co-agent or non- 
absorbable polyaminc-rclated co-agent is administered orally. 

In another preferred embodiment, the use additionally 
comprises use of at least one co-agent ' selected from the group 
consisting of antioxidants and froo radical trapping compounds » 
chemicals having indirect antioxidant properties, suspending 
reagents, vitamins and derivatives thereof, chemical conjugating 
agents which facilitate kidney drug elimination, metabolites at 
risk of depletion, and sulfhydryl containing chemicals/ 

for controlling the symptoms of disorders selected from the 
group consisting of chronic gingivitis, chronic periodontitis, 
chronic autoimmune gastritis, ileitis, colitis, interstitial 
cystitis, arthritis, tendinitis, carpel tunnel syndrome and 
other cumulative trauma disorders, systemic lupus erythematosus, 
autoimmune vasculitis, asbestosis, silicosis, chronic obstruc- 
tive pulmonary disease, Lyme disease, inflammatory myopathies, 
status opilepticus, inflammatory nsuropathies , myasthenia 
gravis, multiple sclerosis, as well as lessening of inflammatory 
site edema, and treatment of post-event ischemia and reperfusion 
symptomology resulting from acute central nervous system trauma, 
stroke and myocardial Infarction. 

In another prof erred embodiment, one or more co--agcnt se- 
lected from the group consisting of antioxidants and free radi- 
cal trapping compounds, chemicals having indirect antioxidant 
properties, suspending reagents, vitamins and dorivativos 
thereof, chemic^il conjugating agents which facilitate kidney 
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dmc^ elimination, metabplitcs at risk of dopJction, and sulf- 
hydryl cantainirig chemicals administerod orally. 

In another preferred embodiment, one or more co-agent se- 
lected from the group consisting of antioxidants and free radi- 
cal trapping compounds,, chemicals having indirect antioxidant 
propGrties, suspsnding raagcnts , vitamins and dorivativcs 
thereof, chemical conjugating agents v?hich facilitate kidney 
drug olimihation, mGtataolitcs at risk of depletion, and 
sulfhydryl containing chemicals is administered intravenously. 

In another aspect of this invention, the invention relates 
to the use of a composition for treating a mammal suffering from 
a chronic inflammatory disorder featuring pathology which in- 
cludes in part increased lipid peroxidation comprising orally or 
intravenously administering a therapeutically effective amount 
of a primary agent in combination with at least one co-agent 
wherein said mammalian disorder is selected from a group con- 
sisting of arthritis, inflammatory site edema, acute central 
narvous system trauma, stroke and myocardial infarction, whorain 
the primary therapeutic agent is selected from the group con- 
sisting of primary amino and amine -rola tod bonzoic acid deriva- 
tives which are water soluble and of molecular weight 100 to 
1,400 as defined above, wherein the primary agent acts by 
covalently binding to and sequestering carbonyl compounds in 
said mammal which result from increasod lipid peroxidation, and 
wherein said primary agent is administered with at least one co- 
agent salocted from the group consisting of non-absorbablo 
polyaminc substances, non-absorbablc polvamine-rGlatcd sub- 
stances, antioxidants and free radical trapping compounds, 
chemicals having indirect antioxidant properties , suspending 
reagents, vitamins and derivatives thereof, chemical conjugating 
agents which facilitate kidney drug elimination, metabolites at 
risk of depletion, and sulfhydryl containing chemicals as 
dc f i ncd above . 

In a preferred embodiment, the primary agent of this 
invention is used to treat a mammal in a dosage in the range of 
10 mg/kg/day to 1.0 gm/kg/day. 

In a preforrod ombodimant , the non-absorbablo polyamino 
substance or non- absorbable polyaminc- related substance as 
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dpfinod above is used to treat ci mammCi-i .in a doccagc in the range 
of 10 mg/kg/day to l.o gm/kg/day. 

In another aspect of the invention, the- invention rcJatCG 
to a pharniacoutlcal composition for uso in the trcatmont of tho 
53ymptoin$5 of disorders sclocted from the: groxtp consisting of: 

chronic gingivitis, Ghronic periodontitis, chronic 
autoimmune gastritis, iJeitis, coJitis, intcrsti tial . cystl t i s , 
arthritis, tondiniti?5, carpol tunnel syndrome and other cumu- 
lative trauma disorders, systemic Jupus erythematosus, auto- 
immune vasculitis, asbestosis, silicosis/ chronic obstruct ivo 
pulmonary disease , Lyme disease, inflammatory myopathies ^ stat\is 
Gpilepticus , inflammatory nssuropathios , myasthenia gravis, 
multiple sclerosis, ar^ well as lessening of inflammatory site 
odema, and troatmcnt of post-evont ischemia and reporfusion 
eymptomology resulting from acittc central nervous system trauma, 
stroke and myocardial infarction, 

the composition comprising one or more water soluble, low 
molecular weight primary agent (100 to 1 , 4O0 range of molocular 
weights) selected from the free acid forms, salts, benzene ring 
isomers, amide derivatives, carboxylic acid ester derivatives 
and analogous non-aromatac benzene ring derivatives of the group 
consisting of; 




COOH 



R := -NH2 

-aminoalkyl group having 
1-10 carbons including 
hy d r o ca r bo n i somcrs 
and/ or hydroxy 1 at ed 
derivatives thereof 

-NHC( ==NH)NHn 

-( CHj) ^NHC( =NH ) NH3 
where n = l-lO 

-C(-NH) "NHa 

where n = l-lo 
-NHC ( =NH ) NHNH , 
( CH 2) f^NHG t =NH') NHNH , 
where n = l-io 

- ( CH ^) ~CH=NC ( =NH ) NHNH ^ 
where n = 1-10 

-NHNHCC =NH)NH, 

- ( CH 2) ^-NHNHC ( =NH ) NH , 
whore n = l-io 

- ( CH ^) ^-CH=N'-NHC ( =NH ) NH 
where n - 1-10 
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iiminoalky-l group 
(.1-10 carbons) 
including hydrocarbon 

iGomcrG and /or 
hy d r ox y 1 a t cd 
COOH dcrivativGG thcrcrof 

-'(CH,) ^NHC(:=NH)NH. 

whore n = 1-10 
-G(=NH)-NH, - 
11 -CCH,) ^"CH^^JCf ==NH)NHo 

where n = 1-10 
-NHC(^NH)NHNH^ 

where n ~ 1-10 

- ( CH ^) -OH^nC ( =MM ) NHNH ^ 
where n = 1-iO 

-■NHNHC(=NH )NH, 

- ( CK^) ^- NHNHC ( =NH ) NH n 
whore n - 1-10 

"(CKj) -CH=N"WHC(^NH)NH^ 
where n = 1-10 

-OH 

~0-R' ' with alkyloxy 
group R' having 2-10 
carbons i nc 1 ud i ng 
hydrocarbon isomers 
and/ or hydroxy latod 
derivatives thereof 

-aminoalkyl group 
(1-10 carbons) 
including hydrocarbon 
isomers and /or 
hydroxylated 
derivatives thereof 

~CH3 

- (CHn) ,pH 3 where n ^ 1-10 
including hydrocarbon 
isomers and /or 
hydroxylated 
dcrivativos the roof 



R ^ = -(CH^) ^-NHj where n = O- 10 
including isomers of 
the aminoalkyl group 
an d h V d r oxy 1 a t c d 
derivatives thoroof 

"■NHC{^NH)NHp 

where n - 1-10 
(continued ) 





III 
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- ( CH ,) ri-CH=NC ( ) NH . 
where n = 1-lQ 

-NHC( =NH)iiHNHo 

- ( CH^) ^NHC ( =NH ) NHNH . 
where n = I'-IO 

- ( CH n) n-GH^NC ( -NH ) NHNH ^ 
where n = 1-10 

~NHNHC(=NH) NH^ 

- ( CHj) ^-MHNHG { =NH ) NH ^ 
whoro n = 1-10 

- ( CH p) -CH=N-NHC ( =NH) NH 
where n = I'-lO 

-H 

-OH 

-Q-CH3 

-0-R3 where alkyloxY 
group R3 has 2-10 
CEtrtaons inc lud ing 
hydrocarbon isomers 
and /or hydroxylatod 
dor i vat i vcs thereof 

-aminoalkyl group 
(1-10 carbons) 
including hydrocarbon 
isomers and /or 
hydroxylated 
derivatives thereof 

~S0^ 

-'CH3 

- ( CH 2) rpH 3 where n = 1 - 1 0 
including hydrocarbon 
isomers and/or 
hydroxylated 
dorivativos thereof 

R' = -H 

-CH. 

-OH 
R" = -H 

--GH3 

-OH ; 

in a dosage range of from one gram/day to 20 grams/day, in 
assoGiation with a pharmacout ically acceptabla carrier thoroof . 

In another preferred embodiment, this pharmaceutical com- 
position comprises the use of at least one co-agent. 

In another aspect of this invention ^ the invention relates 
to a pharmaGeut ical composition for usa in the treatment of the 
symptoms of disorders selected from the group consisting of • 

chronic gingivitis ^ chronic periodontitis, chronic auto- 
immune gastritis, ileitis, colitis, interstitial cystitis, 
arthritis, tendinitis, carpel tunnel fsyndromo and other 
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camtilatiVG trauma disorders, systemic lupus orythematojsus , 
autoimmune vasculitis, asbestos;ls, £?ilico0is, chronic obstruc- 
tivG pulmonary disaase, Lyme disoaso, inflammatory myopathies, 
status opilcptlcus, inflammatory neuropathies, myasthenia 
gravis, multiple sclerosis, as well as lessening of inflammatory 
site edema, and treatment of post-event ischemia and rcperfusion 
symptomoiocfy resulting from acute central nervous system trauma > 
stroke and myocardial infarction, 

the compos it ion comprising one or more ndn-absorbablo poly- 
amino co--agent or non-absorbablc polyaminc-relatcd co-agent 
selected from the group consisting of: 

a, naturally occurring polysaccharides having bcta-l , 2 , beta-" 
1,3, beta- 1,4 and/or beta- 1,6 linkage^ containing aminosugars 
including the chit in class of biopolymer© having the general 
structure of poly-beta- ( l-a^4 )-N-acot:yl-D-gluco&taainc , and bear- 
ing at least one free primary amine group; 

b , deacGtylatGd naturally occurring polysaccharides , having at 
least one N-acetylated residue, including chitosan, deacetylatGd 
chondroitin sulfate, or dcacotylated hyaluronic aqid; 
c. chemically amihated polyisaccharidos selected from the group 

consiGtlng of ■ 

aminodcoxy polysaccharides such as 2-amino--2"deoxy— 
cellulose; 

amlnoallcvl- , amino ( hydroxyalkyl ) - , aminoalkyl -ether- , and 
amino ( hydroxyalkyl) -ether- derivat ives of cellulose, chitin 
and other naturally occurring non-digestible carbohydrates 
selected from the group consisting of 

H 2 N-(CH 2) „-[ carbohydrate] where n = l-io, including alkyl 
iaomers ; 

H 2 N-(CH 2) j-CHOH-(CH 2) ^-[carbohydrate] , where m = Q-10 and 
n = 0-10; 

H 2 N- ( CH 2) p-O- 1 carbohydrate] where n = 1-10; 

H 2 N- ( CH 2) „,-CHOH- ( CH 2) ^-O- [ carbohydrate ] where m = 0-1 0 and 
n = 0-10; 

aminobenzyl- derivatives of cellulose, chitin or other 
naturally occurring non-digest ible carbohydrates selected 
from the group consisting of 
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H j U-C 6 < GH 2) [ carbohydrate] , 

H2 N-CH 2 "G J H 4- ( CH 2} [ carbohvarate] , 

H^ N-Gg H J,- (CH 2) ^-O-i carbohydrate] where n = O - 10 , and 
H2N-G5H4-{GH2) jj-CHOH-CCHg) n-^0-[carbohydrate] where m = 0-10 
and n - 0-lQ, including p- , o- and m-bcnzcnc rincj amino- 
isoraofs, aminonvGthyl- isomers and alkyl group isomers 
thereof ; 

guanidinc and arainoguanidinc dcrivativcG of cellulose, 
Chi tin or other naturally occurring non-absorbable 
carbohydrates selected from the group consisting of; 
H^-C ( ==NH ) - [ carbohydrate ] ; 

H^-C(=NH)-( CH2) ^-^[ carbohydrate] , where n = 1-10, including 
hydrocarbon isomers and hydroxylatGd derivatives thereof; 
H ^-C(=NH)-0-(CH 2) ^-[carbohydrate] , where n = 1-10, includ- 
ing hydrocarbon iGomcrs , other linkage isomeris and hydrox- 
ylatcd darivativos thereof; 
H^-C ( =NH) -NH- [ carbohydrate ] ; 

H jl7-C ( =NH) -NH- ( CH 2) n"" [ carbohydrate ] , where n = 1- 1 0 , in- 
cluding hydrocarbon isomers and hydroxylatcd derivatives 
thoraof ; 

H ^-C ( =NH) -NH- ( CH j) ^-0- [ carbohydrate ] , where n = 1 - 10 , 
including hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 

H ^-C(=NH)-N=CH-(CH 2) carbohydrate ] , where n = l-XO, in- 
cluding hydrocarbon isomers and hydroxylatcd derivatives 
thereof ; 

H ^-C(=NH)-K='CH-<CH 2) n-0-[ carbohydrate] , where n = 1-10, in- 
cluding hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H jN-NHC ( =KH ) -NH- [ carbohydrate ] ; 

H 2N-NHC ( ==NH ) -NH- ( CH 2) 1 carbohydr at e ] , who r c n = 1-10, i n - 
cludintj hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H2N-NHC(=NH)-NH-(CH2)„-0-[carbohydrato] . where n = I-IQ, in- 
cluding hydrocarbon isomers, ether linkage isomers and 
hydroxylatcd dorivativos thereof; 

H ^-NHC ( =NH ) --N^CH- { CH 2) [ carbohydrate ] , who re n - 1-10, 
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incl-uding hydrocarbon isomers and hydroxy latccl dcravativcs 
thereof ; 

H ^-KHC ( =WH ) -N=CH- ( CH g) ^-O- [ carbohydrat e ] , whcr e n ^ 1-10, 
including hydrocarbon isomers, ether linkage isomers and 
hydroxylatsd dorivativcis thereof; 
H ^-C ( =NH ) -NH-NH- [ carbohydrate ] ; 

H ^-C(=NH)-NH-NH-{CH 2) „-[ carbohydrate ] , where n = 1-10. in- 
cluding hydrocarbon isomers and. hydroxy latcd derivatives 
thoreof ; 

H ^-C(=NH)--ira^NH-(CH 2) n-0--[ carbohydrate 1 , where n = 1-10, 
including hydroGarbon isomers , ether linkage isomers and 
hydroxylatGd derivatives thoroof; 

H ^-C ( "HH ) -NH-N=CH- < CH 2) [ carbohydrate ] , whe r c n = 1 - 1 D , 
including hydrocarbon isomers and hydroxy latcsd derivatives 
thereof ; 

H ^-C(=NH)-NH-N=CH-{CH 2) „-0-[ carbohydrate ] , where n= I-IO, 
including hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 
d. primary araine, aminoguanldine and guanidine derivatives of 
sucrose polyesters having one or more carbonyl trapping func- 
tional group per molecule wherein each carbonyl trapping func- 
tional group is in the omega-, omoga-1 or other isomeric 
position within the fatty acyl chains, wherein each fatty acyl 
chain may have from 3 to 26 carbons, from one to five nitrogen 
functional groups and from one to 24 hydroxy! groups; 
a. synthetic pQlysaccharides consisting partly or Gntirely of 
aminosugars bound by bcta-l , 2 , bcta-1,3, bota-1,4 and/or beta- 
1,6 linkages; 

f . mixed polysaccharide polymeric dcriyativcs wherein primary 
amine, aminoalkyl (one to ton carbons per alkyl group), amino- 
hydroxyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxyl groups per alkyl group), aminoguanidinG , aminoguani- 
dinylalkyl (one to ten carbons per alkyl group) , aminoalkyl - 
guanldlnyl (one to ton carbons per alkyl group), guanidine, 
aminobenzenc and/or aminoalkylbcnzone (one to ten carbons per 
alkyl group) functional groups arc covalcntly attachad to 
matrices such as Gpi-chlorohydrin copolymers of cellulose or 
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chitlti and whoreln hydrocarbon spacer groups may include alkcnc 
as well as alkyl groups; and 

g* non-polysfaccharidc polymeric derivatives wherein primary 
amino, amlnoalkyl (on© to ton carbons por alkyl group) , aminohy- 
droxyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxy 1 groups por alkyl group) , aminoguanidinG , aminoguani- 
dinylalkyl (one to ten earbons per alkyl group), amlnoalkyl- 
guanidinyl (one to ten carbons por alkyl group), guanidino, 
amlnobenzcnc and/or aminoalkylbcnzcne (one to ten carbons per 
alkyl group) functional groups are covalently attached to a 
synthetic non-digestible polymer selected from the group con- 
sisting of polystyrene, styrene-divinylbsnzone copolymor, 
polyvinyl alcohol and crosGllnkodl dorivativcs thereof, and 
wherein hydrocarbon sspacor groups may include alkcno as well as 
alkyl groups , 

in a dosage range of from one gram/day to 40 grams/day, in 
a microfibril la tod form or microcrystal lino form having onhanced 
StiPface area, incTGased porosity, increased water retention 
capacity and enhancod chomical accossibility , and in associ- 
ation with a pharmaceutically acceptable carrier thereof. 

In another aspect of this invention, the invention relates 
to a pharmaceutical composition comprising at least one co-agent 
soloctod from the group consisting of antioxidants and free 
radical trapping compounds, chemicals having indirect anti- 
oxidant proportiGS, suspending reagents, vitamins, chemical 
conjugating agents which facilitate kidney drug elimination, 
metabolites at risk of dopletion, and sulfhydryl containing 
chemicals • 

BACKGROUND OF THE INVENTION 
1, Field of the Invention 

This invention rolatos to the clinical treatmont of chronic 
inflammatory diseases, including chronic gingivitlG, chronic 
poripdonti tis , chronic autoimmune gastritis, iieitis^ colitis, 
interstitial cystitis, arthritis, tendinitlG, carpel tunnel 
Gyndromc> and other cumulative trauma disorders, 5systomic lupus 
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arythematosus , autoimmuna vascuiitiES^ asbsstosis, silicosis, 
chronic obstructive pulmonary disease, Lyme disease, inflamma- 
tory myopathies, status epilepticus, inf lammatory nouropathiets , 
myasthenia gravis, multiple sclerosis, as well as lessening of 
inflammatory site adema , and trGatment of post-ovont ischemia 
and reperfuslon Gymptomology resulting from acute central 
nervous system trauma, stroko and myocardial infarction. No 
pharmacological treatment of comprehensive ef f cctivencss is 
currently available for any of the chronic inflammatory dis- 
orders or etiologically related symptomology discussed herein. 

2. Description of Prior Art 

The logic and potential value, even syncrgdsitic vnluc , of using 
two or more tharapoutic agents in combination has been rocog- 
nizcd previously (Ghosc and coworkers, 1983? Flood and cowork- 
ors, 19a8; Goldstoln and coworkors, 1990, pg. 102; Rinns, 1991), 
For example. Brooks and Schwarzcr (1991) noted that: 

Long term (five years or more) studios of SAARDs [slow 
acting antirheumatic drugs] in rheumatoid arthritis 
suggest that less than 50% of patients are taking gold, 
D-penicillamine , sulphasalazinc , or anti-malarial drugs 
five years after the start. 11-15 Pationts whose disease 
was initially controlled by these agents ceased taking 
the drugs because of either the development of side 
effects or a flare in disease activity, despite contin- 
uation of tho troatmont.,. 

. . .As the pathogenetic processes of rheumatoid arthritis 

are so complex it is extremely unlikely that any single 
agent will block all the pathways leading to Joint de- 
struction. It might, therefore, bo reasonable to con- 
sider using combinations of drugs, cither simultaneously 
or cyclically. . . 

Numerous prior art publications dloclose that vitamin E func- 
tions physiological iy as a lipid-solutale antioKidant tree 
radical trapping agent. Prior aft publications describe 



wo 94/00135 



PCT/US93/06i67 



19 

methioninG as a v^ater-splublo agent, an essential amino acid, an 
antioxidant and a free mdical trapping agont . 

Primary agents of this invention arc selected from the group 
consisting of p-ciminobenzoic acid (PABA) and derivatives 
thereof. p-Aminobenzoic acid is known as a watcr-solnblc B 
vitamin, and several published studies have presented evidence 
to the ciffcct that PABA functions, in part, as a weak anti- 
oScidant and a weak free radical trapping agent (Maksimov and 
Rcbachiak, 1985, Tabic 2; Pryor and coworkers, 1976, pg . 201). 

In so far as benzoic acid or derivatives thereof have been ro- 
cocynizcd as antioxidants or free radical trapping agents, their 
mechanism of. action is understood to consist of hydroxyl radical 
trapping by the benzene ring (Grootveld and Halliwell, 1988; 
Halliwell and Gutteridgo, 1985, pp, 105 and 130; Richmond and 
coworkers, 1981; Repine and coworkers, 1979, pg . 1642). This 
has boen explicitly domonstrated for PABA (Makkon^ 1964, pp. 
446, 448, 454-457! Nakkcn and Pihl , 1966, pp. 21, 22, 24, 25 and 
28) , Likewise, mannitol is rocognizod as an antioxidant bagod 
on its ability to scavenge hydroxy 1 radicals (Halliwell and 
Gutteridge, 1985, pp. 97 and 105), and a similar mechanism of 
action is recognized for dimethyl sulfoxide (Halliwell and 
Ciuttoridga, 1985, pg . 147) and methionine (Del Maestro, 1980, 
164-166)., 

Clinical use of the drug sulfasalazine (SAZ) rcprcscntG a well 
documontod oxaraplo of the use of a benzoic acid derivative as a 
trapping agent for the hydroxyl radical and other free radicals 
in the troatmont of a chronic inflammatory disoaso. in the 
colon SAZ undergoes reductive cleavage to liberate 5-amino-- 
salicylic acid {5— ASA), which is the therapeutically active 
acjcnt . Ahnf clt-Ronnc and coworkers (1990) have prcGcntcd 
research findings which docomont the uso of sulfasalazine for 
successful treatment of chronic inflamatory bowel diBcasc 
(GIBD) , also known as ulcorativQ colitis. Summarizing their 
workr these investigators noted; 
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The present rcsult£3 thus lead us to propose the 
following mochanism of action of SA2 in th^; troat- 
ment of CIBD. After cleavage of SAZ by reductive 
processes in tha colon, 5-ASA is reloasod in high 
concentrations. 5-Aininosalicvlic acid is a highly 
offoctivo scavongor of froo radicals and interacts 
with hydroxy 1 and other radicals to form a novel 
major metabolite of 5-ASA, Ml and several minor 
mctabolitcG, In this reaction ^ 5-ASA breaks the 
free radical chain reaction. The cytotoxic and 
tissue-destructive effGcts of this otherwise per- 
petuating procGSS are thereby gradually abot*tod. 
This action of 5-ASA manifests itself clinically 
aa an antiinflammatory of feet, and the propos&d 
mechanism of action implies that free radicals arc 
of major importance in producing the clinical signs 
of chronic inflammation. (pgs . 1168-1169) 

Y&t SGVeral points sorve to distinguish this previous work on 
SAZ from the present invention. Based on high performance 
liquid chromatographic elution times and ultraviolet spectra 
data, Ahnf clt-Ronnc compared their in_ vivo 5-ASA metabolic 
products to products observed after in vitro favdroxvlation of 5- 
ASA . by the Pcnton reaction and tentatively identified 5-ASA 
metabolites as being hydroxylated derivative's. Yet they never 
explicitly identified the chemical structures of the disease- 
specific metabolic products they obssrved. Nor was there any 
attempt on their part to look for evidence of in vivo trapping 
of carbonyl products. Pull and coworkers (1987/ pg. 2469) used 
mass spectrometry to definitively identify two of the several 
hydroxylation/oxidat i ve dcamination products which result from 
in vitro incubation of 5— ASA with activated human mononuclear 
cells. They identified these products as gcntisic acid {2^5- 
dihydroxybenzoic acid) and salicylic acid (2-hYdroxy benzoic 
acid) , while five other 5-ASA metabolic products remained 
unidentified (pg.:: 2470). 



There also was a ctarious methodological oversight in the study 
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of Ahnf el t-Ronnc and Goworkcrs , They included several rheuma- 
toid arthritis (RA) patients in thoir SAZ study ao one of their 
control groups and reported, in part: 

. . .The presenco of Ml and other Fcnton reaction 
products of 5-ASA in extracts of feces samples from 
GIBD patiGnts treated with SAZ is clearly dcmon- 
istrated * 

In contrast, none of the metabolites M1-M6 were 
dctdcted in stool extracts from SAZ --treated RA 
patients. These extracts contained 5-ASA, sulfa- 
pyridina, and N— aGotyl-5-ASA in the normal range 
for SAZ-trcatcd patients •-.{ pg . 1165) 

This represent^i a misconceived uso of a control group, as CIBD 
is a chronic inflammatory disorder of the intestinal tract, 
while RA is not. Ahnf elt-Honne and coworkers failed to examine 
urine or blood samples from their RA patients for evidence of 
metabolites M1-M6, which is whore one would logically expect to 
find such metabolites. 

Ahnf cl t-Ronnc and colleagues, like earlier investigators, never 
recognized the possibility of using a thorapoutic agent to 
scavenge carbonyl products of inflammation. Hence they never 
recognized the possibility of intentionally using a composition 
consisting of a primary agent which scciuestcrs carbonyl products 
in combination with co-agents that have known antioxidant 
properties . 

Further distinctions should be noted between the present inven- 
tion and praviousiy racognizod clinical uso of SAZ in that SAZ 
releases sul f apyr idine , a somewhat toxic substance, into into 
tho body (Popparcorn, 1984, pgs , 377-379 and 383), while the 
present invention docs not, and use of sulfasalazine depends on 
intestinal bacteria for activation of the drug, while the 
primary agents of the present invention do not. Besides use in 
treatmant of CIBD and ileitis (Budavari and coworkers, 1989, pg, 
1412), SAZ has been recognized , at least at the experimental 



wo 94/00135 



PCT/US93/06167 



22 

level, for treatment of radiation bowel disease, Gclcrodcrma, 
dermatitis horpo tif ormis and rhcuinatoid arthritis (PappGrcorn, 
1984, pgs 380-381 ) . 

Other Gxamples of amine drug£5 recognized cis having anti-inf lain- 
matdry propGrties include para-substituted N-^benzsnasulf onyl 
derivatives of anthrlllc acid (Borne and coworkers, 1974), 4- 
iimlno benzoic acid anilidqs (Thiola, 1971; Doutsche Gold- und 
Silber-Schcideanstalt vorm, Rocsslcr, 1972) and Tlnoridinc 
(Shlmada and Yasuda, 1979). The chomical structures of these 
agents lie beyond the present invention, they arc not presently 
recognized as carbonyl sequestering agents, and thoy hava not 
been used in multiple ingredient compositions analogous to those 
of the present invention. 

Several drug products containing PABA have been marketed far 
human use in the United States, However, none include the 
inventive concept or compositions claimed herein. Potassium p- 
aminobonzDate has been raarkotod as Potaba (R) in the pure form 
as an antlf ibrotlc , i,e,, skin softening, agent ( Drug Infor- 
mation for the Health Care Professional . 8th cd . , 1988 r pgs. 
111-113), As such it has been recognized for treatment of 
Peyronie's disease; diffuse systemic sclerosis; morphea and 
linear scleroderma; and dormatomyosi tis .:. For such purposes, 
Potaha (R) is taken orally in average doses of 12 grams /day for 
up to two years, although human use of 15 - 20 grams/day is 
recognized. As an ingredient in analgesic tablets, PABA has 
been marketed for domestic human use (300 mg/ tablet) in Pabirin 
(R) buffered tablets (with aspirin), in PateJate (R) tablets 
(with sodium salicylate) and in PBb&Jsttc-SF (R) tablets (with 
potassium salicylate) y as described in Physicians' Desk 
Rcf erenco (Huff, 1980, pgs. 849, with aspirin and 1430, with 
salicylates). Five percent PABA in a cream base has also been 
marketed as sunscreen product ( Physicians^ Desk Reference. 
Huff, 1980, pg. 849). 



In its summary on systemic use of PABA the Drug Information for 
the Health Care Professional text ( Bth ed . , 1988, pg. Ill) 
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presented the following ctatcmcrit ( f cpraduccd herein its 
GntirctY) : 

Mcohanism of action: The mcchaniom by which amlnobcnzoatc 
potassliim eKcrtis its antifibrotic of foot is not known. 
It has been postulated that fibrosis results from an im- 
balance of serotonin and monoamine oxidase (MAO) mechan- 
isms at the tissue level. Fibrosis is believed to occur 
when an excessive serotonin affect is sustained ovor a 
period of time. This could be the result of too much 
serotonin or too little MAO activity. Aminobonzoato 
potassium increases oxygen utilization at the tissue 
level. It has been suggested that this increased oxygon 
utilization could enhance the degradation of serotonin by 
enhancing MAQ activity or othor activitios that docroaso 
the tissue concentration of serotonin. 

In its summary on systemic use of potassium p-aminobenzoate the 
Phvsi clan's Des k Reference fPowd, 1993, pg. 1X03) presented the 
following statement {reproduced herein its entirety): 

INDICATIONS' 

Based on a review of this drug by the National Acad- 
emy of Sciancos-Natiohal Research Council and/or other 
information, FDA has classified the Indications as 
follows : 

'Possibly' effective: Potassium aminobcnzoate is possi- 
bly affective in the treatment of scleroderma, dormato- 
myositis, morphea, linear sclerodcrraar pemphigus, and 
Peyronie's disease . 

Pinal classification of the less-than-ef f ectivc indi- 
cations requires further investigation. 
ADVANTAGES 

POTABA offers a means of treatment of SGrious and often 
chronic ontitieg involving fibrosis and nonsuppurative 
inflammation. 
PHARMACOLOGY 

P-Aminobcnzoatc is considered a member of the vitamin 
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B complex. Small amounts arc found in cereal, eggs, 
milk and meats. Dotoctablo amounts are normally pro- 
sent in human blood , spinal fluid » urine ^ and sweat. 
PABA is a component pf sovoral biologically important 
systems, and it participates in a number of funda- 
mantal biological process es. It has been suggested 
that the antifibrosis action of POTABA is due to its 
mediation of increased oxygen uptake at the tissue 
level . Fibrosis Is believed to occur from cither too 
much serotonin or too little monoamine oxidase activity 
over a period of time. Monoamine oxidase requires an 
adequate supply of oxygen to function properly. By 
increasing oxygen supply at: the tissue level POTABA may 
enhance MAO activity and prevent or bring about re- 
gression of fibrosis. 

This invontor sees no relationship of such comments to the pre- 
sent invention- In particular r the comments noted above clearly 
do not rocognize the potential use of PABA and dorivatiyos 
thereof as carboiiyl trapping agents, that is, as agents which 
may generally inhibit chronic inflammatory disorders by virtue 
of their ability to chemically bind to and ssqusstor aldehyde 
and ketone products of lipid peroxidation which result from and 
contribute to the continuation of chronic inflammatory disor- 
ders. Hence the clinical applications of PABA and derivatives 
thereof claimed in the present invention are regarded by the 
inventor as new and novel . 

Certain amine agents have recognized antioxidant proper ties 
These include N, -di- (sec-butyl ) -p-phenylenediaminc {Scott, 
1965, pg. 120), aniline and aniline N-^ubsyi tuted agents (Scott, 
1965, pg , 125). In the present invention focus is placed on 
primary amino agents, as such agents arc known to covalGntly 
react with carbonyl agents to yield Schiff base-type products 
(Feenoy and coworkers, 1975, pg . 141),. By contrast, N-sub- 
stitutibn with hydrocarbon functional groups tends to increase 
amine antioxidant activity (Scott, 1965, pgs . 125 and 148). 
These are two distinct chemical phenomena. The antioxidant 
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propertY of amines depends on their ability to act as electron 
donors to alkoxy or alkylpGroxy radicals (Scott,. 1965; pgs , 127, 
145 and 158). The carbonyl trapping property of amines depends 
on their ability to ^orm Sohiff base- type addition products. 

Vitamin C (ascorbic acid) is widely recognized as a water-Golu- 
blc antioxidant vitamin., Howovcr, numerous published studies 
Which have appeared since 1980 dociamcnt that vitamin G also can 
act physiologically as a pro-oxidant (Guttcridge and Wilkins, 
1982), an agent which stimulates lipid peroxidation (Chojkicr 
and coworkers , 1989, pgs . 16957 and 16961), and that it is a 
strong protein glycosylating agent (Ortwerth and Olcsen, 1988, 
pgs. 12, 14, 16 1 18 and 20). Thus, for cxamplo , in vitro 
studios have documented th^ ability of vitamin C to accelerate 
the process of cataract formation (Slight and coworkers, 1990, 
pgs. 369-373), In addition, some evidence suggests that ascor- 
bic acid may act as a factor which stimulatrcs certain reactions 
which are characteristic of Inflammatory dxseases . For example, 
the pjTesencc of ascorbic acid in the synovial fluid of the 
arthritic joint may contribute to dcgSradation of hyaluronic acid 
(Wong and coworkers, 1981; Higson and coworkers, 1988). 

The use of vitamin as a primary agent in combination with co- 
agents such as vitamins C, E, A, B,, B^, as well as dimethyl 
sulfoxide, PABA, inositol, selenium, butylatcd hydroxytoluenc , 
thiodipropionates , choline^ cysteine , zinc and D-pcnicillamino 
has been described for clinical treatment of arthritis, together 
with use of a water bod (Pearson and Shaw, 1982, pp. 298-300)., 
Numerous other variations on this list of co-agents have been 
described publicly (see Pass water, 1985) . 

The disclosure of Pearson and Shaw contains several deficiencies 
which are resolved by the prosont invention. They did not 
r^cognizB the pro-oxidant , the lipid peroxidation stimulating or 
the protein glycosylat ihg proportias of vitamin C. Noting these 
deletGrious properties of vitamin C, this inventor regards ex- 
cess vitamin C consumption (beyond the RDA , 60 mg/day) to bo a 
risk factor for exasperating the physiological and clinical 



wo 94/00135 



PCT/US93/06167 



2 6 

rjffcctG of arthritlG and other chronic inflammatory diGGascs . 
In contrast, PGarson and Shaw {1\}Q2) refer ropcatGdly to vitamin 
C as the primary agent of their many compositions (for cxampic, 
pgs, 468-469 and 611-613), 

Nor did Pearson and Shaw recognize the ability of aldehyde trap- 
ping agents such a?5 PABA to chemically react with and sequester 
aldehydes which may result from and contribute to the anflamina- 
tory cascade procGss. This invontivo oversight on thoir part is 
of fundamental importance . This explains why Pearson and Shaw 
listed PABA only as one of many "ant i-oxidant" artd "mombrano 
Gtabilizcr" co-agents. In contrast, PABA and derivatives there- 
of are identified as the class of primary agents in the present 
invention- 

At least two other deficiencies of the Pearson and Shaw prior 
art disclosure are addressed by tha present invention. 
Penicillamine has been recognized as an antl^-arthritic drug 
based on its ahilitios to inhibit lipid peroxidation by 
neutralization of free radicals and to biiid iron or copper ions 
(Kostyuk and coworkers, 1990, pg. 39 ; Domopoulos, 1973, pgs . 
1904 and 1906) . D-Peni cillaminc has known predictable long term 
toxic properties which severely limit its practical use on 
humanG { Dcmopoulos 1973, pg. 19Q6; Zuckcrman and coworkers, 
1980, pg. 430) . Its toxic properties prevent its use on a long 
term, on-going basis, as required for the clinical treatment of 
the disorders addrGssed herein. In addition, L~Gystcine has 
been recognized as a neurotoxic agent when used under certain 
laboratory circums tahccs (Olncy and coworkers, 1990). As olney 
and coworkers stated^ "after systemic administration to immature 
rodents, L-cysteinc destroys neurons in the cerebral cortex, 
hippocampus, thalamus, and straitum... " (pg. 596). Hence use of 
cysteine is also deleted from the present invention.. 

Zarafonctis (1953) has reported some success in treatment of 
rheumatoid arthritis by use of potassium p-aminobenzoate in com- 
bination with acetylsalicylic acid and cortisone. In this 
report Zarafonetis also described some success in clinical 
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treatment at dcrmatamyoGi t Ig and gc Icrodcrma by uce of potassium 
p-^aftiinobenzoute alone, and referred to oariior work on tho^a 
disorders and other clinically related syndromes, including 
forms of lupus erythematosus:. 

Yet ZarafonctiG based his logic for diversifying clinical stud- 
ios on PABA or it.<3 potassium salt :5olcly on s imi lar i tios of 
clinical symptomi^, compariisons among clinical syndromes which 
foaturo somo common symptomology ( Zaraf onot is^ 1953, pp 667-668; 
Zarafonctic, 1964, pgs . 550 and 560; Priestley and Brown, 1979, 
pg . 161; Zarafonetis and coworkers , 1988, pg . 194), Zarafonctis 
never stated an understanding or recognized that PABA has the 
physiological potontial of serving as an aldehyde chemical 
trapping agent ( 2;araf onetis , 1953, pg . 671), Hence, he never 
recognized its potential to sequostor aldehyde products rosult- 
ing from increased lipid peroxidation secondary to si tc~spccif ic 
inflammation. In failing to rocognizc this principle, Zarafone- 
tis failed to recognize the potential full scope of clinical 
applications of PABA* Failing to rscognizs the potontial of 
synergistic antioxidant co-agents, the procedures of Zarafonctis 
for treatment of scleroderma, rheumatoid arthritis and dermato- 
myositis relied on use of high PABA dosages (12-18 gm/day; sec 
Zarafonetis, 1953, pg . 666), In principle, it is the under- 
standing of this inventor that the clinical prognosis of any 
disease which features incroasod lipid poroxidation as part of 
its etiology may tac improved by clinical application of the 
present invontive concept. 

Zarafonctis (1953) aliso referred to an earlier study which used 
a corabinatipn of p-arainobonzoic acid and alpha- tocopherol to 
treat scleroderma. Gougerot and Hewitt (1951) described the 
logic of their •iclcroderma troatmont protocol' as follows: 

This observation is to be added to the file 
of the treatment of sclerodormas . Zarafonctis 
and his collaboratora have already published 5 

cases of sc lor odor mas improved by para -amino- 
benzoic acid, and in the same therapeutic scries 
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Ghaffcr and hxs coi labora-tors iTDatcd a ejcncr-- 
alizod sgclorodorma with para-^ajtiinobonzoic acid 
with improvement Iti a study of a compJctcly 
dlfforsnt nature, vitamin E ( a- tocophorol ) was 
UGCd by Klcmpcrcr, etc, and in France by Bazcx 
(Lyon, July 1949) . This is why wo havo associ- 
ated the two thcrapicis because of their effect 
on diseases of collagan. 

As such, they perceived their clinical treatment strategy to ad- 
dross the status of collagen, with no discussion of possiblo 
physiological mechanisms. Compared to the present invention, 
Gougcrot and Hewitt: 

(1) failed to recognize that either of their 
thorapGUtic agents may inter fore with the 
inflammatory cascade, 

(2) failed to rocognizo that primary amino and 
aminc-rclatcd derivatives of benzoic acid, as 
a class , may bind to and scquostor aldehydes 
which result from the inflammatory process, and 

(3) failed to understand that the combination 
of a water soluble aldehyde-trapping primary 
amine agent and a lipophilic antioxidant agent 
may have clinical application to the treatment 
of a broad spectrum of chronic inflammatory 
diseases . 

One additional clinical study based on use of PABA falls within 
the scope of prior art regarding the present invention.. In 1967 
Mcl ' nikova and Ryzhova presented the results of a clinical trial 
wherein PABA was used to treat post-ovont trauma in oxpor imental 
myocardiual infarction, as studied in rabbits and dogs. Myocar- 
dial infarction was induced by silk ligature of the left coro- 
nary artery and vein. Mel 'nikova and Ryzhova reported, in part: 

One of the more important problems facing modern 
pharmacology is the search for substanceG capable 
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of rcisrardng the circulation of the heart in myo" 
cardial infarction. Improvement in the coronary 
circulation may be obtained both by a direct car- 
onary-di lator offocr on ths vossols^ of tho hoart 
and by influences acting on mctaboliG processes and 
ths homodynamicG in the heart muscle . From thiss 
point of view there is considerable interest in 
procaine aiid the product of its hydrolysis - 
p-aminobcnzoic acid (PABA) , an active component of 
procainG, taking part in intimate biochemical pro- 
CCSE3CS and possessing a well-defined ant ihiGtaminc 
action . . . ( pg - 3 89 ) 

The animals of scricG II (25 rabbits and 5 dogs) 
with an acute myocardial infarct rocoivod ?3ubcu>- 
tanoous injections of PABA in doses of 12-15 mg/kg 
daily, twice a day throughout tha period of obsor- 
vat ion. Examination of the electrocardiographic, 
clinical, and laboratory findings for tha rabbits 
and dogs treated with PABA (12 mg/kg) on the second 
day showed restoration of tho normal rhythm with 
disappearance of the extrasystoles , an increase in 
tho voltage of the waves, and some reduction in tha 
depth of the QS waves, evidently as a result of Im- 
provomcnt of the coronary circulation . ..on the 9th- 
14th day, in 85^ of the animals (receiving 12 mg/kg 
PABA) the ECC3 and results of the clinical and labor- 
atory investigations were normal , while in the re-* 
maining 15^ of animals, organization of tha myocardial 
infarct took place on the 16th-18th day...(pg. 390) 

Special attention was drawn to the well marked vas- 
cularization both in the areas of connective scar 
tissue and throughout the myocardium, mainly as a 
result of dilatation of the cap! liar icis and an increase 
in the number of artories., and also to the absence of 
necrosis in tho perifocal zone.. 

In acute experiments on cats (by N. V Kavorlna'?^ 
method) a constant and well marked coronarv-di lat or 
effect was observed in response to injection of PABA 
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(15-20 mg/kg), ao shown by a considcrablo incroago in 
the volume velocity of the coronary blood flow (by 80- 
108^) and also by a distinct reduction in tho oxygon 
consumption of the heart,.. (pg* 391) 

As s3uch, Mol'nikova and Ryzhova have roportod a coronary vaso- 
dilator effect of PABA based on their understanding nf the 
drug's antihistamina property. They recognizod no anti - inf lam- 
iirtatory property of PABA and did not understand their findings 
within Guch a context. Subsequent work by Kurdin (1078) has 
presented evidence of increased lipid peroxidation in the pro- 
cess of myocardial infarction. Viewing both of those :-3tudics 
within the context of the present invention, the inventor 
proposes that, to ^omo degree, the bonGficial offcctG of PABA in 
the Mel'nikova and Ryzhova study reflected an anti-inf lammatory 
property of PABA unrccognizod by the investigators, and that 
such a beneficial effect may be optimized by use of the multi- 
componont compositions of tha proscnt invention. As defined 
below, the present invention is believed to have significant 
clinical value in tho post-GVcnt treatment of myocardial 
infarction, acute ccntt-al nervous system trauma and stroke* 

United Statos Patent No. 5>O02r703 (Warner-Lambert Co.) is 
entitled "Benzoic acid and benzoic acid ester derivatives having 
antiinflammatory and analgesic activity>" It's utility is des- 
cribed as applying to "....treatment of arthritis, asthma, Ray- 
naud's disease, inflammatory bowel disordors, trigominal or 
herpetic neuralgia, inflammatory eye disorders, psoriasis, den- 
tal pain, and headaches, particularly vascular hoadache, such as 
migraine, clustca:, mixed vascular syndromes, as well as nonvas- 
cular, tension headaches." The mfschanism of action as dcfinod 
in this patent is different from the inventive concept of the 
prosont invent ion, the prim.ary agents of the Warner-Larabcr t 
procedures arc substantially different from those of the present 
invention, and tho Warner-Lambert prpcodure:3 do not involve 
multiple-ingredient compositions analogous to those of the 
prosont invGntion. All Warnor -Lambbr t US patents of the Gorics 
represented by US Patent 5,002,703 are based on claims regarding 
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compounds which arc, by comparicon ro the present invention ^ 
roiatively large, complex chomical dorivativos of benzoic acid. 
For cMampJc, the priTnary -igentG of US Patent 5 , OO^i , 703 arc 
doscribod as: 

A compound or the formuia 

R 1, ( Q- R n-B-K{ -Y ) -Cn ( -X) - ) benzene 
wherein: (a) R , is COOR' wherein R' is H or lower 
aikyj of one to four carbons, inclusive; (b) B is 
-SOv>-- (c) X and Y arc independently H or lower 
alkyl of one to four carbons, inclusive; {d) 
is alkylono, alkonylano, alkynylona branched or 
linear chains of .1 to a a carbons, inclusive; (o) 
q i'3 GOOH, Br, NH^, cyclohcxyl , or Q-naphthyl-O- ; 
or nontoxic, pharmaccut ically acceptable acid 
addition or base salt thereof. 

Chemical structures of this kind clearly lie beyond the claims 
of the prGsqnt invention. 

Broad spectrum clinical use of anti-inflammatory vitamin com- 
position:'3 which feature PABA as a primary agent, and the 
methodological reasoning for doing so, has not been previously 
fecognizod or doscribod. p-Aminobcnzoic acid is not presently 
recognized as a non-steroidal anti-inflammatory drug (NSAID) . 
HGnce, for oxamplo, it is not included in the lists of such 
drugs published in (a) the Merck Index . (Budavari, 1989, pages 
THER-IS to TFIER-16), (b) Scientific American (Wcissmann, 1991, 
page 86), and (c) Understanding Arthritis ( Kushner . 1984, pages 
52-53). Likewise, p-aminobcnzoi c acid is not recognized as 
being n "slow acting" ant i -inflammatory agent ( Unders tandi nq 
Ar thri tis , Kushner, 1984, pagers 55-57). Indeed, in a feature 
article cntillcd "The new scoop on vitamins," Time magazine 
(Toufcxis, 1992) failed to make any reference whatsocvrir to 

PABA .: 
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SUMMARY OF THE INVENTION 

Those and other objects of this InvGntion are achieved by pro- 
viding a novol naothod for clinical troatmcnt of chronic inflam- 
matory diGcascs » This invention involves use of orally admin- 
is tared amino and amina -rolatad dorivativo^ of benzoic acid as 
carbonyl trapping agents . These primary therapeutic agents act 
by chomically binding to and soqucstoring the aldchydo and/or 
ketone products of lipid peroxidation. Increased levels of 
lipid poroxidation have boen repoatodly domonstratod as a part 
of the ''inflammatory cascade" process which underlies the 
secondary etiology of chronic inflammatory diseases. 

p-Aminobcnzoic acid is an example of the primary absorbable 
pharmacological agsnt of the present invention. PABA has a 
small molecular weight, is water soluble, has a primary amine 
group which should roact with carbonyl -containing metabolites 
under phystiological conditions and is tolerated by the body iir 
rolativoly high dosagos and for cxtGndcd periods. The present 
invention sets forth the belief that carbonyl sequestering 
agents administorod in oral dosagos may bo used in combination 
with co-agents consisting of proven antioxidant free radical 
trapping agents, and agents related thereto, :3o as to produce a 
aynorgistic physiological effect of an ariti- inflammatory and 
analgesic nature. Co-agonts of the prosant invention include 
antioxidants (such as alpha-tocophcrol ) , cuspcnding reagents 
{such as carboxymethyl cellulose),, other vitamins, vitamin- 
related agents (such as carnitine), chemical conjugating agents 
which may facilitate kidney drug elimination (such as glycine) , 
and orally administered non-absorbablc polyaminc or polyamihe- 
related agonts (such as chitosan) . 

1 ^ Aims of the Invention 

Accordingly, it is a general object of this invention to treat 

the ::5ymptomology of chronic inflammatory diseases and otio- 
logically related symptomology by use of carbonyl trapping 
agents in combination with known antioxidant free radical 
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trapping co-agcnrG and factors related thereto, 30 as to create 
compositiona with additivo, compl amontary physiological r.hora- 
pcutic charactcriGtieo. It is a further objQCt of this inven- 
tion to facilitato the of f s^et ivaness of this ant i- inflammatory 
and analgesic procedure by use of orally consumed carbonyl 
trapping agents which are of a non-absorbablc natura, 30 as to 
bind and sequester carbonyl chemical agents which arc present in 
food, thus preventing such toxic agents from being absorbod into 
the body ^ 

In particular. It is an object of the present invention to use 
absorbable amine and amine-rolatGd primary agents, non-absorb- 
able amine and aminc-rclatcd polymeric co-agents, co-agents 
whieh inhibit lipid peroxidation, vitamin co-agents which may bo 
inadvertently depleted, vitamin-related co-agents, co-agent 
metabolites which may be depleted within the body, sulfhydryl 
co-agents, co-agents which may facilitate glutathione activity, 
so as to improvo upon the prior art. 

It is an object of the present invention that the drug composi- 
tions described herein may provide clinical value in the treat- 
mcnt of disease symptomology for disorders featuring lipid 
peroxidation and resultant formation of toxic carbonyl com- 
pounds, including: chronic gingivitis, chronic periodontitis, 
chronic autoimmune gastritis, ileitis, cplitis, interstitial 
cystitis, arthritis, tendinitis, carpel tunnel syndrome and 
other cumulative trauma disorders, ^systemic lupus erythema tosus , 
autoimmune vasculitis, asbcstosis , silicosis, chronic obstruc- 
fcive pulmonary disease, chronic obstructive pulmonary disease, 
Lyme disease, inflammatory myopathies, status epilcpticus, 
inflammatory neuropathies, myasthenia gravis, multiple sclero- 
sis, as well as lessening of inflammatory site edema, and post- 
event ischemia and rcperfusion injury resulting from acute 
central nervous system trauma, stroke, kidney ischemia or 
myociirdial infarction . 

It another object of the present invention that in so far as 
the therapeutic proceduros described herein may serve to delay 
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the nGCGGsitv of initiating the usg of knovjn mcdicamGnts or to 
docTGas© tho dosages of known inadicamonts roquirod to achiavo 
boncficial effects, the period of prior art drug thcrape-atic 
valua may bo oxtondod and dctritnontal clinical sido of^focts 
rcsuitinq from use of known mcdicamonts may be decreased, so 
that ovGrall patient traatmqnt may bo improvod . 

It is a further object of this invention that the absorbable 
amino Jind amino-rolatod substances and darivativos tharaof 
described herein when used in combination with specified co- 
agents may bo clinically applied to traat veterinary disorders 
comparable to at least some of those human disorders dcGcribcd 
above . 

2,. Statement of Invention 

It is known that aldahyde chemical metabolites, which contain 
carbonyi functional groups r arc generated during the process of 
chronic inflammation,. Those aldohydo products result from 
pathologicallY increased lipid peroxidation, which may be initi- 
ated by a variety of activated oxygon chemical species such as 
the hydroxyl radical, HO" (Halliwell and Gutteridqe, 1985, pp. 
119-120). The raactive cascade of free radical propagation — » 
lipid peroxidation — > aldehyde formation and other GUbSGqucnt 
effects of inflammation is wall documented in the prior art 
(Halliwell and Guttcridge, 1985, pp. 102-103). 

Tha concept of using carbonyl -trapping agents such as primary 
amine or aminc-rclatod derivatives of benzoic acid to treat 
chronic inflammatory diseases has not been recognized or dis- 
Gloscd , Thus , the application of this principle in conjunction 
with use of known antioxidant free radical trapping agents to 
produce new and novel compositionG which have improved, syner- 
gistic therapeutic properties also has not bean recognized. 
When compared to previously disclosed understanding of the 
actions of recognized non-steroidal ant i-inf lammatory drugs 
(Woissraann, 1991], it is evident that the inventive concept 
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dGscribed herein reprcGcntG z, new approach to the iTrcatmcnt of 
chronic inflammatory disorasrs. 

PrcvioTisIy , attempts at pharmaGcutical intervention in this 
cascade of inflammatory reactions hais focii^cid primarily on use 
of both water-soluble and 1 lpid*-GOiublc antioxidant free radical 
trapping agonts or use of motal chelating agents (HalliwGll and 
Guttcridgc, 1985, pp, 125 and 116-1171, Ais iron and copper ions 
havG bscn shown to indues hydroxyl radical formation (Halliwoll 
and Gutterldge, 1985, pg. 123) and induce lipid peroKidation 
(Halliwell and Guttoridgo, 1985, pg . 124), ths uso of metal 
chelating agcntc such as desferoxamine to ameliorate the inflam- 
matory cascade has rGcaived some attention (Halliwoll aad Gut- 
teridgc, 1985* pp. 116-117}. However, desf croxamino has pre- 
dictabls ocular and auditory sicLe of fleets (Halliwell and Gut- 
teridgc, 1986, pgs* 117 and 140), and present examples of anti- 
oxidant free radical trapping agents and combinations thorcof 
have proven to be of limited clinical value. 

Both PABA and penicillamine arc primary amitiG agonts which also 
function as antioxidant free radical trapping agents. Yet as 
antioxidant agonts PABA and penicillamine arc presontly regarded 
as being of secondary, nominal value, due cither to weak anti- 
oxidant properties or toxic side effects, rospoctivoly , Thus 
their use as anti-inflammatory agents has been quite limited. 
Their potential value for trapping the aldehyde products of 
inflammation-related- lipid peroxidation has never been recog- 
nised. H:-^ncc formiii. 1 1 ion of a now composition, such as one 
having PABA as its primary agent, known antioxidant free radical 
scavenging chemicals as co-agents and lacking vitamin C, has 
never been previously described, and the potential for clinical 
use of such a novol composition in trsatmont of chronic inflam^ 
matory diseases never recognized. 

Further distinctions should be made between the present inven- 
tion and previously recognized use of penicillamine, one of the 
"slow-acting" ant i -inflammatory drugs mentioned in 0 n d o r s t a n d i n q 
Arthri t is (Kushhcr, 1984), a publication of the Arthritis 
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F ounda t i on . The p r i ma r y am i n c and am i n c - r c: 1 a t c d n r i n c d p a c 
ag$jnt3 doscribod in tho prcsont invent ion v-irc alA dorivativo:? of 
amiriobcnzoic acid, which should facilitate their safr elimina- 
tion from the body by normal kidney filtration . Ponicillamine 
is not a derivative of aminobcmzoic acid. In addition, pcnicil-- 
lamino has q rcducod sulfhydryl group, unllkG any of tho primary 
agents claimed herein. Howcivcr , penicillamine docs have a 
primary amino functional group woll as a carboKvlic acid 

functional group, like aminobcnzoic acid. In Understanding 
Arthri tii3 Kushnar noted that ; 

Many doctors believe that the slow-acting drugs may 
fslow the underlying disease / though how they do this 
is not clear. This group of drugs includes gold, 
penici llaminc , cytotoxic, and antimalarial drugs* 
All of the drugs in this group have to be taken for 
many woeks , and of ton for several months, before their 
full effects bGComc noticable. The relief they provide 
may last for some time after they are no loncfor being 
taken. But with these benefits of long-lasting relief 
and a possible slowing of the disease also comes a 
higher risk of serious side ef fccts {pages 55-55) 
. . .Again, the side effects [of penicillamine] often 
require some people to stop taking this drug. Like 
gold, penicillamine m^ay damage the kidneys and bono 
marrow, and may also cause fever, chills, rashes, sores 
in the mouth, a sore throat, stomach upset, muscle 
weakness, loss of taste, and easy bruising or bleeding. 
Because of these possible side effects, the drug is 
taken only with close supervision by a doctor. , .(page 57) 

The present invention constitutes an alternative J5 low-acting 
ant i -inf lammatory composition which is believed to be inherently 
rsafer for the patient and act via a mechanism not previously 
recognized or described. 



A review 
pages 84 



of the article by Wcissmann ( 5 c i en 1 1 f i c Amc r 1 c an , 3 991, 
-90) will serve to Illustrate the distinct ion between 
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The present Invention and prior art development of non'-srcroidal 
ant i~inf lamina tory drugs. In diacu>3sing prs-^Gntly recognized 
\inderstandinq of the actions of NSA10s , Wclssmann ntated, in 
part : 



NSAIDs act by blocking the prodiact lon of both PGG o 
*'and PGHp. Platelets transform the latter into a most 
potent vasoconstrlct ing and platelet-aggregating ^tit)- 
rstancc, throinboxano B^. , , (page 07) 

...Aspirin irreversibly inactivates PGH syn-thasc [i.e., 
prostaglandin H ^3ynthaso] . Platelets cannot make more 
nynthaso and so make no more thromboxane ... less than 
one tablet a day can irrcvprsitaly block the PGH synthase 
activity of platelets ... (page 88 ) 

Vane's theory that the local production of prosta- 
glandins leads to inflammation has only partly been sub- 
stantiated/ however ... aspirinl ike drugs exert clinical 
effects that do not depend on inhibiting prostaglandin 
synthesis ... ( page 88) 

The broad spectrum ot NSAID effects most likely re- 
sults from thoir physical properties, which permit tham 
to disrupt interactions within biological membranes... 
For examplo, aspirin alters the uptake of fatty acids 
and their insertion into the membranes of cultured 
human monocytos and macrophages. Salicylates also inhibit 
anion transport across a variety of cell membranes, Fi- 
nally, MSAXDs inhibit bone metabolism and the synthesis 
of proteoglycan, a substance that forms the matrix of 
cartilage. , ,(pago 88) 

Recent work in my laboratory has uncovered an altcr- 
nativi? mochanism for the effects of aspirinliko drugs:: 
interference with stimulus-response coupling in neutro- 
phils, the most abundant cells of acute inflammation,. 
These cells are the first line of defense against for- 
oign intruders and among the first to cause injury in 
autoimmuna diseases like rheumatoid arthritis. They 
damage ti:-33ue:3 by releasing enzymes that break down 
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proteins ( p r d r q a a o s ) , vA :3 well a i n f 1 a mma t q r y p i 'ip t i d o g , 
react ivt:! oxyg-'in ".spoGicj such as 0 ;j" and Hpj (pc^roxidc), 
and lipid irritants snch as platelet-activating factor 
and laukiotriane B ( pages 88-89) 

. . .Both 'homotypic' adhesion between ncutraphils and 
' hGtorotypic ' adhesion of noutrophll:> to the walls of 
blood vessels arc required for cells to make their way 
out of tho circulatory systGm and to causse inflammation, . . 
It is therefore likely that Irhe anti- inflammatory effect 
i3 rsDlatod to tha ability of both [:5odium salicylato and 
aspirin] coinpounds to inhibit homotypic and hcterotyple 
adhosion in nGutrophil:3 rather than to their unequal 
effect on prostaglandin synthesis .> . . 

All NSAIDs inhibit the homQtypic adhesion of ncuTzro- 
phils, but they differ in their effects on other functions 
of the neutrophil .,,.{ pago 89) 

Some of the effect of NSAIDs on cells arises from inter- 
ferance with tho binding of chamoattractants and other 
stimuli* These drags inhibit tho binding of at least some 
of thiasQ ligands with their receptors in the coll mem- 
brane NSAIDs interfere in particular with signals that 
depend an so-called G proteins for transduction through 
cell membranes, (page 90) 

Tho present invention, by contrast, depends on a fundamentally 
different mechanism of action. The present invention is based 
on use of primary amine or amine -re la tod derivatives of benzoic 
acid as principle agents for chemically binding to and seques- 
tering aldehyde products of inflammation sit^s lipid peroxidation 
in combination with previously recognized antioxidant free radi- 
cal trapping co-agents. This unique, mul t iple- level approach to 
interference with certain steps in the inflammatory cascade has 
not been previously recognised by other research investigators. 

This is, in fact, the first anti-inflammatory agent invention 
which addresses the issue of aldehyde formation at inflammation 
sitGG.;. As aldehydes are highly reactive molecules capable of 
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reacting with proteins, lipids and nucloic acid'3 iJollum and 
'^Qworkcrs , 3973, pg . 2Q0: Garden and coworiccrs, 1986), their 
incrcasod formation at inf laitimat ion GitC3 may be a significant 
contributinc? factor in the rvolutjon at the caanaoal pathology 
of inflammatory disorders. Kalliwoll and Guttorldgo jl^B5.. pg. 
123) noted that maionaldohydc 

is only ono of a great numbor of carbonyl compoundG 
formed in pcroxldising systems and often is only a 
tiny porcontaga at tho total products f ormod ... Other 
toxic aldehydes include 4 , 5-dihydroKydcccnal and 4- 
hydroxynonenai . Lipid poroxidos and/or cytotoxic 
aldehydes derived from them can block macrophage action, 
inhibit protein synthesis, kill bacteria^ inactivxtte 
enzymc53, crosslink proteins and generate thrombin. , .. 

The results of several published research studios suggest that 
dysfunctional lipid peroxidation may be a contributing factor in 
the etiology of a variety of chronic inflammatory diseases, such 
as rheumatoid arthritis (Rowley and coworkers, 1984), multiple 
sclerosis (Hunter and coworkers, 1985), silicosis (Katsnelson 
and co-workers, 1989, pg . 318), Duchennc muscular dystrophy (Kar 
and Pearson, 1979; Jackson and cpworkors, 1984), and chronic 
inflammatory bowel disease ( Ahuf el t-Ronnc and coworkers, 1990). 
As exposure to asbestos fibers can stamulate lipid peroxidation 
(Haliiwcll and Gutteridgc, 1985, pg. 152), asbestosis should 
also be included in this category. Increased lipid peroxidation 
has also been demonstrated in acute central nervous Gystcm 
trauma (Hall, 1987, pgs . 421 and 424; Demopoulos and coworkers:. 
1980, pg. 97; Kontos and coworkers, 1981, pg . 2329), as a result 
of stroke (Zivin and Choi, 1991, pg , (31) and subsequent to myo-- 
cardial infarction (Kurdin, 1978), Status cpilcpticus is one of 
several clinical disorders which have been linked to increased 
intracellular concentrations of free radicals, vjith subsequent 
lipid peroxidation (Del Maestro, 1980, pg . 163), Likewise, 
published evidence has documented the ability of carbonyl com- 
pounds resulting from lipid peroxidation to Induce foot edema in 
the rat (Benedetti and coworkers, 1980)., 
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(3) nQtailed Description of the PrGferrcd Embodiment 

Tha inventive fsaturo disclosed in this toxt i:^ that coinpD.--3i - 
tions consisting of ab3orbablG car bony 1 trappincr druds dn 
•:!ombi nation with known antioxidant free radical trapping co- 
acfents may be of particuiar esyncrgistic bGnefit in prevent inq or 
amaliorat ing forms of chronic inflammation by incorporating two 
phq^rma CO logical strategics, the sequfastering of cytiotoxiG alde- 
hydes and ketones generated at ^sites of chronic inflammation and 
the sequestering of activated oxygen chemical species generated 
oarlier in the inflammatory cascade. It is further understood 
that oral use of non-absorbable earbonyl trapping agents may 
serve to prevent absorption of dietary aldehydes and ko tones? 
from the alimentary tract into the body, thus complement ing the 
intended tharapeutic results, 

(i) Mechanism of Action of Primary Agents 

For the most part , these pharmacological reactions are based on 
the ability of primary amine compounds to react with aldehyde 
functional groups of potentially toxic agents, yielding co- 
valently bound Schiff base products,. Several examples of chem- 
ically analogous reactions, presented within other contexts, 
have been publicly presented. Representative examples arc 
discussed below. Those model chemical systems are directly 
analogous to the proposed niGchanism of drug action which Is the 
basis of tha present invention. 

Comments by Peency and coworkers (1975, pg 141) provide an 
appropriate introduction to this subject: 

A wide variety of substances with -NH^ groups con- 
dense with earbonyl compounds ... This condensat ion - of 
primary amines with aldehydes and ketones to give 
imines was first discovered by Schiff (1900). The 
overall cguilibrium greatly favors hydrolysis in 
aqueous solution for aliphatic aldehydes. With 
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aromatjc aldehvdcG , the cqniJabrium js shifted in 

favor of Schlff base formation. It la important to 
note that jncrcasing the nucleoph j .1 .1 c r^trencith nf 

the amino will incroasc tho rate of the carbonyl- 

amine reaction but will have aJmont no effect an 
thG position of the equilibrium * 

These comments suggest that the. ami ne -coni aining carbanyl 
trapping drugs described herein should have particular promise 
for binding f urana J dchydcs , which arc aromatic. These commcnt£5 
also suggest that dosos of absorbablo amincr drugs may roquiro in 
vivo concontrations in tho rango of i:ioo to 1:1,000 (carbonyl: 
amine) in order to achieve clinical effectiveness. This, in 
turn, suggosts that thorapoutic dosages may lit2 in the rango of 
grams per day and that only drugs of parti cuiarly low toxicity 
will have human app 1 1 c a t i ons . 

Fecncy and coworkers (1975, pg . 144) also noted the phenomenon 
of Schiff base transimination , which occurs to a significant 
extent at neutral pH : 



The existence of such non-cnzymati c reversible trans iminat ion 
roactions is important within the contoxt of this invontion, as 
it suggests that in vivo both bound carbonyi agents, in addition 
to free carbonyl agents, may be sequestered by amine-containing 
drugs .. 

(a) The direct in vitro addition of p-aminobenzoic acid or 
ethyl p- aminobcnzoate to malondialdchyde or its tautomer, bcta- 
hydroxyaqroiein ^ has been described (Sawicki and coworkers. 




d 963 ) . 



HC-CH. 




GOOH 




GOOH 
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This report also described the reaction of aminobcnzcnc (that 
is > anllino) with malonaldchydG , The metabolic fate of PABA In 
humans has been actiVGly investigated and well reported in the 
biomedical literature (Young and eoworkors/ 1971; Howie and 
Bourkc . 1979) . It is so actively metabolized via several mech- 
anisms and quantitatively removed in urins (Woizman and cowork- 
ers, 1965; Bingham and Cummings, 1963) that PABA exerotion has 
becoTxio a widely recognized -standard for measuring urinary 
clearance. Small amounts of PABA are normally present in the 
human diet. It is recognized as being a vitamin for many 
organisms and is classified as a member of the vitamin B complex 
(Smith, 1976, pg. 194; Winitz and coworkers, 1970, pgs . 527-523; 
Scott and Robbins, 1942), As a vitamin for human use PABA is 
commerGially marketed in the United Statos in the dosage range 
of 5 to 550 mg/day. 

(b) Self -polymerization of o-aminobcnzaldchydc has been des- 
cribed. In the 1993 edition of the Sigma Chemical Company 
catalog of biochemical reagents the following statement appears 
on page 87 of its listing: " o-AMXNOBENZAIiDEHVDE Unstable! [store 
at} -20 *t: Polymerizes rapidly when exposed to room temperature. 
May yield slightly hazy solution in ethanol due to presence of 
a small amount of polymer. Shipped in dry ice," This informa- 
tion directly indicates that a primary amino group covalontly 
linked to a benzene ring possesses Gufficicnt reactivity for 
significant raaction with aldehyde functional groups at room 
temperature. It is apparent that no form of activation of the 
amino group is roguirod and that a Schiff base product forms 
rcadi ly . 

(c) The direct in vi tro addition of n-hexylamine to beta- 
hydraxyacrolein to produce an Nt N ' -disubst i tuted l-amiho-3- 
iminopropons derivativa has boon roported (Ohio and Tappol^ 
1959), The reaction may be rcprcsenteid as follows: 
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-up +H^-R 

0=CHCH=CHOH + HJJ-R j^O=DHGH=CH-NH"R ^R-N=CHCH=CH-NH-R 

-H j O 

I enamlne N , N * -disubstxtuted 

1 -amixip-3 - iminopr opene 

where I - faetja-hydroxyacrolein 
R ^ -{CH2) 5 ^CHg 

(d) Thc> ddrrct chemicaJ addition af amines to e-methy J - 2- 
fuflrufal has been described (Holdron ;ind HtKon, 1946). A widp 
variety of aliphatic and rji'omatic primary amines can add to 
furfural in this manner, yielding Shiff base products (Dunlop 
and Peters, D953, pn. 353). 



(e) As described by Dunlop and P^stora (1953, pg , 373) oarlior 
work demon55tratod the ability of furfitrai to react w j th amino- 
sulfonic salts to produco fur fury lidnncaminosulf onatos . 




O 



H2N-SO3K 




o 



H 



.CZN-SO3K 



(f) The reaction of phcnylaminoguanj di ne w j th furfural (Dunlop 
and Potcrs , 1953, pg . 371) may sorvo as an example of covalent 
f urana J dchyde trapping with a hydrazine:. 



^^^^jJqh Phenyiafnlftbguanidine^ ^^^^^ QZ 



It i:3 proposed that the small molecular weight, absorbable, 
primary amine drugs? and amine- rel ated drugs described herein 
will have analogou?? behavior in vivo ; as well cxo an additional 
character iis t ic which will facilitate disposal a:s urine metabo- 
lites. AJI of thcGC drugc> contain a carboxylac acid group to 
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facilitcite uptake and procc33.inc3 by t-hc kldnc-yc 



(ii) Examples of Absorbable Drug PrimarY Acjcnt:^ 



COOH 



For any carboxyJljic acad primary agent listed herein as useful in 
tho prOQsnt invention, it is be 1 loved that the salt formi-^, free 
acid form, ester dcf ivativejs » aniidc dcravat-ives and ancilogour. 
non-aromatic benzene:* ring derivative (that is, cyclohiDxane car- 
boxylic acid derivative) thereof will alcio be u£3ef ul . The class 
of primary accents (molecular weight range 100 to 1,400) of the 
present invention may be summarized as noted boJow in chemina.! 
^structures I, II and III. 

R - "NH? 

-aminoalkyl group havi ng 
1-10 carbons including 
hydrocarbon isomers 
a nd / o r hydr oxy 1 a t ed 
derivatives thereof 
~NHC(-NH)NH2 
-( CH^) ^NHG( =NH) NHg 

whor.-? n = i-10 
-C(=NH)-NH2 
-(CHj) -vCH:=NC( =NH)NH2 

whorG n - 1-10 
-NHC(=NH)NnNH. 
"(CHj) p,NHC{=NH)NHNHj> 

where n = 1-10 
" ( CH 2) ^-CH=NC ( =m ) NIINH , 

where n = l-lO 
-NHNHC (-NH)NHo 

- ( CH 2) ^-NHMHC ( =NH ) NH j 
where n ?= 1-10 

- ( CH ^) - CH=N-NHC ( =NH ) NH o 
Where n i-lO 





COOH 



II 



"NH 0 

-aminoalkyl groxip 

( 1-10 carbons ) 

incJudinq hydrocarbon 

isomers and /or 

hydroxy I atcd 

derivatives thereof 
^ ( CH ^) rfJHC ( =NH ) NH ? 

where n = 1-10 
-C( =NH) -NHj 
-(CH,) ^-CH=NC(=NH)NH2 

where n - l-io 
-NHC( ^NH)NHNH 
( cent inuod ) 
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■ ■ ( oi ->) ^Kc f :^Njj ) mmu . 

whr-re n = 110 

( CH OH=N(^ ( '-^NI) ) NHNH . 

whcrr? n - j-.10 

■NHNHC{ =NH)NH., 

• ( GH ,) ^- NHNHC ( '==NH ) NH . 

- ( CH /) CH = N- NHC ( =NH ) NH . 
where n = i-ao 

-oir 

-O-'CH^ 

-O-R ' ^ w I th a Ikyloxy 
group R* havdnq 2- 10 
carbons including 
hydrocarbon j ssomcrs 
and /or hydroxy la tod 
d c r i V9 1 i VG s thereof 

-ami noa 1 ky 1 g r oup 
( 1-10 carbons ) 
including hydrocarbon 
isomers and/or 
h y d r o xy 1 a t o d 
derivatives thereof 
•30 ji 

-CH 3 

- ( CH 2) pCH 3 where n = 1-10 
including hydrocarbon 
isomors and/qr 
hydroxy 1 at cd 
derivatives thcrGcf 




III 



R 1 = -{ CH;.) ^"NHp where n = 0-- j 0 
including isomers of 
the aminoalkyl group 
and hydroxy la ted 
derivatives thoroof 

-G(=^NH)-NH . 

-"NHC (=NH)NH'> 

-(CH^) nNHC{^NH)NH5 
where n = 1-10 

"(CH j) ,-CH=NC(=NH)NH. 
where n - l-io 

-NHC(=NH)NHNHp 

- ( CKo) ^NHG ( =NH') NHNH . 
where n - 1-10 

- { CH p) ^- CH=NC ( =NH ) NHNH . 
where n = 1 - 3 o 

-NHNHC(-NH)NH. 

- ( CH ^-NHNHG ( ~NH ) NH , 
whr?rc n = 1-10 

' ( CH 0) CH=N- NHC ( -NH ) NH . 
where ' n = l - 10 
( cent inuod) 
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-OH 

~ 0 - R 3 who r e a Jl ky 1 ox v 
qroup R. has '-^-10 
carbons including 
hydrocarbon isomers 
and/or hydroxylated 
derivatives thereof 

-aminoalkYl group 
( 1-10 carbons ) 
including hydrocarbon 
isomers and /or 
hydroxy la tod 
derivatives thoreof 

- ( cA 5) ^CH 3 where n = I - 1 0 
including hydrocarbon 
isomers and /or 
hy d r Q xy 1 at e d 
derivatives thereof 
= -H 

R" = -H 

-CHg 

-OH 



(iii) MGchanism of Action of Non-Absorbablo Primary Amine and 
Amine-Rcjatcd Agents 

Tho prosoncG of aldehydes and ketones in the human diet may be 
a factor which may put the patient suffering from a chronic in- 
flammatory disease further at risk. This might bo especially 
important for victims of ileitis and colitis, as the damaging 
f5ffGcts of inflammation site carbonyl compounds may be accentu- 
ated by direct exposure to dietary carbonyl agents, 6-Methyl 
furfural has been identified in the oil of roasted coffeo and in 
oil of cloves (Dunlop and Peters, 1953, pg . 403 ) . 5-Hydroxy- 
mothyl furfural has been found in sherry/ port and brandy alco- 
holic beverages: honey and other sugar syrup products (Lever and 
coworkers, 1985). Levels of furfural (that is, 2-f uranaldehyde 
or C^—f urancarboxaldehydc ) and 5-hydroxymc thyl - 2-f uranaldehydc 
{that 1:5, S-hydroxymethyl furfural) as high as 4 , 5 mg/L and 93 >2 
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mg/Le respective Jy, have been found Jn wine products (Shimizu 
and Watanabo, 1979). Furfural has also boan dotoctod in boor 
and distilled liquors (Dunlop and Peters, 1953, pg . 308), as 
wo 11 as in natural oil products such as oil of lime (Dunlop and 
Peters, 1953, pg , :r>8D) , ^Summarizing earlier work. Rice {1^7?.} 
noted : 



Small quantities of furfural occur in many foodstuffs, 
including - among many others - bread, coffee, pro- 
cessed fruits and fruit juices, and alcoholic bever- 
ages. In fact, whGnovar plant or animal tissue con- 
taining pentoses or hexoscs is subjected to heat, the 
possibility arises that furfural, 5-hydroxymGthyl 
furfural, and probably other furans as well will be 
producsd , 

Pettersen and Jcllum (1972) referred to earlier work which de- 
monstrated the generation of 2-f uranaldehyde, S-hydroxymethyl-a- 
furanaldohydo and 2 , 5-f urandicarboxaldchydc during broad baking.. 
In his food chemistry study, Baltes (1986) noted the presence of 
furfural in curing smoke tar; and the presence of furfural, 5- 
methyl- 2 -furfural , dihydrof uranono , 5-hydroxyme thy 1 ~2 -furfural 
and 2 , 5"furandialdchydG in caramels. Baltes also exajnincd the 
products obtained by Maillard reaction of glucose and phenyl- 
alanine and identified furfural and 2 , 5-di- (hydroxyraethyl ) -f uran 
among the main components. Thus various furan aldehyde com- 
pounds have been identified in the human diet. 

In addition, a wide variety of naturally occurring non-aromatic 
and aroitiatic aldehydes and ketones have been found in fruits and 
vogatablcs ( SchauGnstoin and Esterbauor , 1977, pgs . 181-194). 
These include alkanals, alk-2 , 4-dicnals , alk-2-cnals, aik-l-en- 
3-onas, alpha-dicarbonyl compounds , be ta^di carbony 1 compounds 
alkan-2-oncs, Schauenstein and Estabauor have noted, in part, 
that: 



Aliphatic carbonyl compounds represent the most 
important group of flavouring compounds in our 
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foodstuffs. One find:^ tham in all flavour extracts.; 
Thesy iare cither cntdrclY, or in largo measure, 
rGsponsibls for noarlv all known flavours and 
determiner even when present in small amounts/ the 
taste and odour of our foodstuffs , and bevoragos 
isuch as tea and cof f ee . . . { pg . 189 ) 

As the presence of carbonyl agants in thes diet is not restricted 
to fruits and vcgatablcs , Schaucnstein and Estabauer have fur-~ 
thar noted that : 

Unsaturated aldchydGs also arise through thermal 
degradation of carbohydrates, amino acids, and fats. 
Such thermal dcgradative processes arc probably 
responsible for the presenca of these aldehydes in 
boiled, fried, and baked foods. Onsa-turated alde- 
hydes hava been detected in a large number of food- 
stuffs, such as potatoes, potato chips, poultry, 
meat, fish, salad oils, breads and baket*y products 
, . . (pgs . 193-194 } 

As such, it is apparent that the diet is a significant source of 
carbonyl agents , and their presence may be a contributing factor 
in the etiology of chronic inflammatory diseases. Toxic proper- 
ties of aliphatic aldehydes are well known, and toxic properties 
of f uranaldehydc derivatives have been demonstrated in both in 
vivo and in vitro studies (Konecki and coworkers, 1974; Ulbricht 
and coworkers, 19 84). 

It is proposed that non-absorbable dietary supplements such as 
those defined below can be of health benefit by virtue of their 
ability to covalently trap dietary aldehydes and ketones. The 
agents described in this section can accomplish this function 
because they bear primary amine groups or derivatives thereof. 
As largo molecular weight molecules which are non-digestible 
they have the capacity to pass through the digestive tract, 
acting in effect as another form of dietary fiber.. These non- 
absorbable substances may be divided into three classes: (1) 



PCr/US93/06167 



49 

naturally occurring polyaminc polysacchar .ides , (2) chemical 
derivatives of naturally occurring po lysacchar idee , and (3) 
synthetic polyamine polymers. 



Tho fate of malondialdohydc given orally to rats may sorvo as an 
examp 1 e of the metabolism of d i e t ar y a 1 d e hy d c s , and how an 
undorstandlng of this process can bo used to define non-absorb- 
ablc carbonyl- trapping drugs. Studies by Draper sind coworkers 
(1986) dampnstrated that tho primary form of "bound" MDA In rat 
or human urine is N-alpha-acGtyl-epsi Ion- ( 2-propenal ) lysine . 
This is ths biologically alpha~N acotylatcd derivative of the 
MDA-lysinc adduct N-cpsilon-- { 2-propenal ) lysine , as shown below. 

Draper ond coworkors (1986) waro able to generate N-epsilon- ( 2- 
propcnal) lysine in vitro by cjcposing beef muscle protein to MDA, 
followed by treatment with pepsin and hog intestinal juice. 
This Indicates that the qpsilon-amino groups of dietary protein 

H3 C"C=0 

\ 

NH Q 

/ II 
CH-CHj -CHj -Gil 2 -CH2 -NH-CH-CH-GH 

eODH 

N-alpha"$icetyl-epsiIon-< 2-prQpeiial > lysine 

NH. O 

/ If 
CH-CHj -CH j -CH2 -CHj "NH-CH=OH'-CH 

OOdH 

M-epslloin- ( 2-propenaI ) lysine 

lysine residues can covalantly bind dietary aldehyds under 
conditions found in the intestinal tract. As such, chemically 
analogous primary amino groups on non'-absorbablo drugs should 
also be capable of covalcntly binding dietary aldehydes under 
conditions to ba found .in the intestinal tract. In this casa , 
however, the bound carbonyl species would be excreted in the 
feces , thus preventing subsequent in vivo exposure to dietary 
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carbonyl agent:-; . 

In their study Draper and coworkers noted that N-alpha-acotyl - 
epsilGn-[ 2-propenal ) lysine was found In urino of fasted rats or 
animals fed on MDA-frec diets, indicatina that the MDA-lysinc 
adduct also forms in_ vivo . These investigators referred to 
earlier work which demonstrated that the MDA concentration nor- 
mally found in food is in the range of <0.l to 10 ppm (0.1 to 10 
p.M) J which gives ?3ome idea of dietary aldehyde concentrations. 

(jv) Examples of Non-Ahsorbablc Drug Products Useful in the 
Present Invention 

(a) . Naturally Occurring Aminc-Contalning Polyseiccharidcs 

Any naturally occurring polysaccharide featuring beta-1,2, beta- 
1,3, bcta-1,4 and/or bcta-1,6 linkages which contains amino- 
sugarjs may be rogardad as a non-digestible, potentially active 
carbonyl trapping agent- The chitiii class of biopolymcrs may 
be cited as an example of such an agent, having the general 
structure of poly-beta- ( a-»4) -N-acetyl-D-glucosamlne , A form of 
microcrystalline chitin has been described in which some of the 
acetyl groups have been removed, revealing free amine groups 
(Austin and coworkers^ 1981, pg . 75G>, Chitins obtained from 
different sources feature different degrees of amine dcacctyl- 
at ion (Austin and coworkers, 1981, pg., 752),. 

(b) . Chemical Derivatives of Naturally Occurring 

Polysac char ides 

Various prctreatmcnt procedures may be applied to naturally oc- 
curring polysaccharidos prior to generation of chemical derlv- 
ativcs. Generation of microcrystalline polysaccharides is one 
example of such a protreatment procedure. As applied to ccllu- 
Iqso or chitin (Yalpani, 1988, pg . 389), this yields a colloidal 
processed form of polysaccharide featuring high porosity and 
enhanced susceptibility to chemical reactions.. Generation of 
"microf ibrillated" cellulose or chitin is another example of a 
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pretrcatment procndurc which produces enhanced Gvirfacc area, 
incraasGd water retention capacity and cnhancod chemical acces- 
sibility (Yalpani, 3988, pg. 390). Use of ntrong {> 2B%) sodium 
hydroxide i:3 still another rocdgnizsd protrGatment , or activa- 
tion, pronedure found to be helpful as a starting point for 
preparing chemical derlvatlvGS of polysacchar idos (Yalpani, 
laaa . pg. 214 ) . 

(b)(1), Deacotylatidn of Naturally Occurring Polysaccharides 

A variety of po lysaccharidee have been identified which are rich 
in N-acetylated residues. Upon chemical deacotylation these 
carbohydratos yield high molecular weight derivatives bearing 
primary amine crroups djrectly linked to sugar carbons, that is, 
no sidearm spacer units present, 

(i) Chitosan. This is the dcacylated form of chitin,. As dcs~ 
cribed in the Merck Index (Budavari and coworkers, 1989, pg . 
316) chitin is a calluloso-llko biopqlymer the composition of 
which consists mostly of N-acctyl-D-glucosamlnG residues co- 
valvently linked by bGta-1,4 bonds. ChGrnical dsacylation re- 
moves acetate, generating primary amine groups still covaJently 
bound to the polysaccharide. Chitosan has rGcognized uses in 
water treatment, in photographic emulsions, and in improving the 
dyability of synthetic fabrics and fibers, Tho free amine 
groups in this substance also give Jt chelating properties 
(Austin and coworkers, 1981). 

(ii) Chondroitin sulfate. This is a mucopolysaccharide found 
commonly in mammalian tissue, It consists of repeating disac- 
charide units, each of which has a D-glucuronlc acid > residue 
bsta-1,4 linked to an N-acetylchondrosine residue ( Merck Index. 
Budavari and coworkers, 1989, pg . 344). 

(ill) Hyaluronic acid. This mucopolysaccharide is also found 
commonly In mammalian t'issues . It consists of glucuronic acid 
and gJucosaminc residues bound by bcta-1 ,3 and beta-1,4 linkages 
(Merck Index. Budavari and coworkers, 1989, pp. 751-752). 
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(iv) Keratan sulfate. Th5s maniinal ian gJ ycosaminoglycan consists 
of a repeating disacGharidQ unit of a 0-6 sulfated C-2 N-acotyl- 
atcd sugar roslduc and a galactose rc?sid"uo linked by hcta-1,4 
bonds (Yalpani, 1988, pp. 27-28). 

(b)(2). Chemical Amination of PoIysaccharidGs 

(1) 2-Amlno-2-dGOxy-callulose . CgIItiIqsg can bo aminatcd by a 
process of selective OKidatiorir oximation and subsequent reduc- 
tion with lithium aluminum hydride (Yalpani, 1988, pp, 281-282), 

(ii) Alternative amination procedures, Aminodcoxy polysacchar- 
idos can also be prGparod via azide or hydrazido intermediatas 
or by reductive amination usinp sodium cyanoborohydridc {Yal- 
pani, 1988, pg. 281). Besides beiticf applied to cellulose, other 
non-digestible polysaccharides such as curdlan (Yalpani, 1988, 
pg 22 ) may bo amino ted by such chamical procedures , 

(ili) 3-AminopropylcGllulose- Reaction of cyanoethylceilulose 
with borane-tetrahydrof uran or borane-dlmethyl sulfide complexes 
in tctrahydrofuran generates 3-aminopropylcellulosG (Yalpani^ 
198B, pgs. 250 and 255). In this derivative each primary amine 
group as at the end of a three carbon sidcarm. 

(iv) Aminoathylcellulose , This chemical has been previously 
marketed as an anion exchange column chromatography resin (Sigma 
Ghomical Co. catalog, Feb. 1981) and used as such in protein 
purification studies (Fasold, 1975, pp 481-482)., 

(v) Other aminoalkyl-. amino ( hydroKyalkyl )- , aminoalkyl-ethor- , 
and ainino( hydroxyalkyl ) -mother- derivatives of cellulose , ehitln 
and other naturally occurring non-digest ible carbohydrates. 
Noting that the chemical methodology for producing such deriva- 
tives is documented in public domain literature, the biomedical 
application of such derivatives for therapeutic purppsos des- 
cribed herein is also claimed. This would include: 
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aminoalkyl derivatives of the formiala 

H 2 N- ( CH 2) n-[ carbohydrate] where n = .1 - 10, including alkyl 

isomers ; 

amino ( hydroxyalkyl) - darivativos dorivativos of tho formula 
Hj K-CCHj) j-GHOH-(CH2) n-IcarbohYdirate] , where m = 0 - 30 

n - 0 - 10; 

aminoalkyl-cthor- derivatives of ths formula 

H 2 H-CCHj) ^-O-E carbohydrate] , where n = 1 - 10; and 

amino (hydroxyaklyl) -ether- derivatives of the formula 

H 2 N~< CH 2) .-CHOH-{CH 2) „-0-[ carbohydrate ] , where m = 0 - 10 

n = O - 10 

(vi) Arainotoenzyl- derivatives of cellulose, chitin or other 
naturally occurringf non-digestible carbohydrates. As the aro- 
matic amine group is a weaker base than Ita aliphatic counter- 
part, this class of non-absorbable amines should be less chem- 
ical iy active than amino- and aminoalkyl- derivatives described 
above. These derivatives are of the following general 
structures : 

H 2 N-G g H 4- { CH 2) [ carbohydrate] ; 

H 2 N-CH 2 -C 5 H |- ( CH 2) 1 carbohydrate ] ; 

H 2 N-C g Hj|-(CH 2) n~0-[ carbohydrate] where n = O - 10; and 
N-C 5 ( GH 2) £-CHOH- < CH 3) n-O- { carbohydrate ] 

where m =i 0 - 10 
n = O - 10 

This includes p- , o- and m-benzene ring amino- and amihomethyl- 
isomers^ and alkyl group isomers,. 

(vii) guanidine and aminoguanidine derivatives of cellulose^ 
chitin or other naturally occurring non-absorbable carbo- 
hydrates selected from the group consisting of; 
E^-G(=HH)- [carbohydrate] ; 

H^-G (=NH)-{GH 2) „-[ carbohydrate ], where n = 1-10, inclxiding 
hydrocarbon isomers and hydroxylated derivatives thereof ; 
H ^-C(=NH)-0-(CH 2) ^-[carbohydrate] , where n = I-IO, 
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including hydrocarbon isomers, other 1 inkago isomors nvixX 
hydrpxylatcd derivatives thereof; 
H ^-C ( =NH ) -NH- [ carbohydrate J ; 

H j|J-C(=NH)-NH-(CH 2) carbohydrate 1 , where n = l-lO, in- 
cluding hydrocarbon issomcrs and hydroxylatcd derivatives 
thereof; 

H ^-C(=sNH)-NH-(CH 2) ^-0~[ carbohydrate ] , where n - 1-iQ, in- 
cluding hydrocarbon isomers, ether linkage isomers and 
hydroxylated dorivatives thereof; 

H ^-C(aMH)-N-CH-{CH 2) „-[ carbohydrate J , where n = 1-10, in- 
cluding hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

HjN-C{=5NH)-N=GH-'(CH2) -0-[carbohydratel , where n = 3^10, in- 
cluding hydrocarbon isomers and hydroxylated derivatives 
thereof; 

H ^-NHC { «NH ) -NH- [ carbohydrate ] ; 

H^-HHC («1IH)-NH-(CH 2) n-[ carbohydrate 3 , where n = l-io, in- 
cluding hydrocarbon isomers and hydroxylated derivatives 

thereof ; 

H^-NHC (^NHJ^NH-CCH 2) f^-0-[ carbohydrate ] , where n = 1-10 , in- 
cluding hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 

H fi^KHC ( =HH ) -N=CH- ( GH 2) { carbohydrate ] , wher^ n = 1 - 1 D , 
including hydrocarbon isomers and hydroxylated derivatives 

thereof ; 

H ^-NHC(=NH) -N=GH-(CH 2) „-0-[ carbohydrate ] , where n = 1-10, 
including hydrocarbon Isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 
H^-G ( =NH ) -NH-NH- 1 carbohydrate J ; 

H ^-C ( =NH ) { CH f carbohydrate ], where n - 1-10, in- 

cluding hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H j^-C ( =NH )-NH-NH-{CH 2) n-O-C carbohydrate], where n ^ 1-lD, 
including hydrocarbon isomers, ether linkage isomers and 

hydroKylated derivative's thsreof; 

H^-G{ ==KH)-NH--N=GH-{CH 2} carbohydrate ] , where n = 1^10, 
including hydrocarbon isomers and hydroxylated derivatives 
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thereof ; and 

H^-C{=NH)-NH-N=CH-{CH2) n~0-[carbohYdrate] , where n = 1-10, 
Including hydrocarbon isomers, ether linkage isomers and 
hydroxylatod dsrivativos thajreof 

(b) (3). Aminatcd Sucrose Polyesters 

Mixturas of fatty acid hoKa-, hepta- and octaesters of isucrose, 
known as sucrose polyester, are not hydrolyzed by pancreatic 
lipase enzymes and ars3 not absorbed in the intestine (Jandacok, 
1984). It is proposed and claimed herein that primary amine, 
aminoguanidine and guanidine derivatives of sucrose polyesters 
may be of benefit in reduction of dietary carbonyl substances, 
analogous to the proposed action of other non— absorbable agents 
described herein . Such derivatives of sucrose polyesters would 
include structures in which the carbonyl trapping functional 
group is in the omega-, omega— 1 or other isomeric position(s) 
within the fatty acyl chains, fatty acyl chains having more than 
one nitrogen functional group and fatty acyl chains having 
hydroxyl groups Such aminated sucrose polyesters may be used 
in pure form as a dietary supplement , or may be prepared as a 
coating on a particulate carrier such as cellulose or sty rone 
d i vi ny I benzene copo 1 ymer resin , 

(c) . Synthetic Polyamine Polymers 

(c)(1) , Synthetic polysaccharides consisting partly or entirely 
of aminosugars bound by bota-1,2, beta-1,3, beta-1,4 and/or 
beta-1,6 linkages may bo regarded as non-absorbable potential 
carbonyl trapping agents. 

(c)(2), Mixed polysaccharide polymeric derivatives. Primary 
amine ^ aminoalkyl (one to ten carbons per alkyl group), amino- 
hydroxyalkyl (one to ten carbons per alkyl group and one to ton 
hydroxyl groups per alkyl group), aminoguanidine, aminoguani- 
dinyl-alkyl (one to ten carbons per alkyl group), aminoalkyl- 
guanidlnyl (one to ten carbons per alkyl group), guanidine. 
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aminobenzcnc and aminoaJkyl benzene (one to ten carbons per aJkyl 
group) functional groups mcay bo covalGntly attached to matricois 
such as epi-chlorohydrln copolymers of cellulose or chitin. 
Functional group spacar groups may include alkene as well as 
alkyl groups, 

( c ) < 3 ) . Non-polysaccharldc polymeric derivatives . Primary 
amine, aminoalkyl ( ono to ton carbons per alkyl group), amino- 
hydfoxyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxy! groups per alkyl group), aminoguanidine , aminoguani- 
dlnylalkyl (one to ton carbons per alkyl group), aminoalkyl- 
guanidinyi {one to ten carbons per alkyl group), guanidine, 
amlnobenzene and aminoa Iky 1 benzene (one t:o ten carbons per alkyl 
group) functional groups may be covalontly attached to a wide 
variety of synthetric non-digestible polymers. Functional group 
spacer groups may include alkene as well as alkyl groups. Like 
their isugar-bascd counterparts , these agents should be capable 
of reacting with dietary carbonyl compounds. Nitrogen-contain- 
ing functional groups may be covalently attached to synthetic 
supports such as polystyrene, styrane-divinylbenzene copolymer, 
polyvinyl alcohol and crossiinked derivatives thereof. 

(v) Co-Administration of Antioxidants and Lipid Peroxidation 
Inhibitors 

It Is claimed that the therapeutic value of the primary agents 
described herein may be maximized by administration in conjunc- 
tion with recognized antioxidant free radical trapping compounds 
such as vitamin E (Stuckey, 1968, pp., 214-215) or other agents 
previously recognized as adjunts which facilitate In vivo capa- 
bility to inhibit lipid peroKidat ion , such as selenium (Stuckey, 
1968, pg. 236). Citric acid may also be included in this cate- 
gory of co-administered agents, as it is recognized as having 
antioxidant properties (Budavari and coworkcris, 1989, pg, 363). 
This agent is also recognized as an inhibitor of Maillard reac- 
tions (Stuckey, 1968, pg , 210), In a published list of agents 
which function to supplement the chain-breaking antioxidant 
property of vitamin E, Tappcl (1970, pg » 1138) mentioned 
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iibiquinol, seleno-amino acids and sulfhydryl compounds {such as, 
glutathione, rsulfhydryl proteins and methionine). Butyiated-- 
hydroxytolucnc (Prankel. 1987, pg. SI) and bct^i-carotcnc 
{Frankeli 1987, pg . 82) should also be includod in this group, 

(va) Prophylactic Vitamin Co-Administration 

It is yst still another object of this invention that the safety 
and effectiveness of the products described herein may be opti-- 
mized by co-administration of vitamins and dorivatives thereof 
which may be inadvertently depleted by the therapeutic treatment 
of this invention or by the etiology of the disease being aci- 
dressed^ stich as vitamin A (retinol), vitamin A aldehyde 
(retinal), vitamin A acid (retinoic acid), vitamin (thi- 
amine) , vitamin (riboflavin) , vitamin (pyridoxinc) , vitamin 
Q )2 (c^yanocobalamin) , vitamin vitamin D3, vitamin H (biotin) , 
vitamin K^, vitamin oxide, vitamin(s) vitamin Kg and 

vitamin K^, vitamin K,, vitamin K-S(il), vitamin vitamin Lg, 

vitamin O, alpha- carol: enc , bcta-carotcnc , gamma- car ot eric , omega- 
carotene, carnitine (vitamin By). folic acid (vitamin Be), 
folinic acid, niacinamidG, nicotinic acid, pantothenic acid, 
pyridoxal, pyridoxal S^phosphate, and pyridoxamine . 

(vii) Co-Administration of Metabolites at Risk of Depletion 

It is another object of this invention that the safety and 
effectiveness of the products described herein may be optimized 
by co-administration of other metabolites, such as glycine, 
which may be depleted within the body during long term drug use. 
As many of the absorbable amine drugs described herein are 
excreted from the body as glycine conjugates, co-administration 
of glycine may be advisable. CoGnzyme A is a required cof actor 
for hippuricaser the liver enzyme which adds glycine to. benzoic 
acid derivatives: Activity of hippuricase in glycinating some 
of the absorbable carbonyl -trapping drugs described herein may 
sequester a disproportionate fraction of the endogonous coenzyme 
A pool. Hence co-administration of pantothenic acid, a 
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metabolic precursor of coenzyme Ar may aJlso serve to optimize 
the therapeutic proceduros described herein, 

(viii) Go-Administration of Sulfhydryl Acjcnts 

Noting tha well documented ability of carbonyl agents to react 
with sulfhydryl groups (Jellum and coworkers, 1973), it is a 
further object of thi« invention that methionihe and homo-* 
cysteine may also bo of qllnical benefit as absorbable drugs 
capable of covalontly binding aldehyde or ketono agents. It is 
also claimed that these drugs can be used most effectively when 
administered in conjunction with absorbable and non-absorbablo 
amine and amlne-rclatcd drugs doseribcd herein. Homocysteine 
contains a free sulfhydryl group. Methionine is convertod in 
vivo to homocysteine by several enzymatic rieactions which remove 
a methyl group, Thioctic acid, also known as alpha-lipoic acid, 
is also included in this category, as its structure includes a 
disulfide group. This agent, a recognized growth factor (Buda- 
vari and coworkers, 1989, pg , 1469), may tend to be depleted in 
the tissues of patients having chronic inflammatory diseases 
involving etiologies which include dysfunction of aldehyde 
and/or ketone metabolism, The ability of acctaldchyde to com- 
bine with thioctic acid, thus deactivating it, has been reported 
(Smith, 1976, pg, 195) . Hence the inclusion of thioctic acid in 
pharmaceutical praparations such as those described herein may 
be of clinical benefit. 

(ix) Factors Affecting Dialy Dosage Schedule 

A daily prDtocol of amine and amine-reiated drug consumption, in 

combination with co-agents defined herein, may be defined such 
that drug products are administered in timed-relGase and/or 
color coded tablets or capsules, so as to facilitate- patient 
compliance and maximize therapeutic value. 

(4) Therapeutic Utilization 

Although their primary etiologies remain to be doteritiined , prior 
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art information Indicates that the Gccondary etiological proces- 
ses of dGgonsrativo disaasss ^3uch as rheumatoid artritis de- 
pends, in part, on chronic Inflammation. In addition, cvidonce 
of increassd lipid poraxidat ion has b^en domonst rated in studies 
on muscular dystrophy and multiple sclerosis (Halllwell and 
Gutter idgG> 1985, pg 125) > 

Two examples may sErvc to Illustrate the practical application 
of this i n va nt i on . 

Example One : Pearson and Shaw (1982 , pg . 299) described the 
fallowing summary of an arthritis patient talcing vitamin E and 
vitamin A: 

The correct dose of antioxidants for effective 
arthritis therapy must be dotermined by axperi- 
mentation. The effective dose may be quite high. 
For example^ a friend of ours who is a well-known 
artist in hi© fifties developed arthritis in his 
hands. This man's hands bacame so painful and 
stiff he could no longer use his fingers to remove 
the caps from his tubes of paint. He tried vitamin 
E at increasing dose levels. It was not until he 
got up to lO,0O0 I.U. of E and 20,Q00 I.U> of A per 
day that he obtained relief from the pain and crip- 
pling stiffness* His hands arc now flexible and can 
be used to draw without difficulty. But they remain 
so only as long as our friend takes 10,000 I.U* of E 
and 20,O0O X . tJ . of A a day, not loss (hc'ss tried). 

This dosage of vitamin E far exceeds presently accepted levels 
of daily usage, which arc generally regarded as being in the 
range of 400 I.,U, per day.. This particular combination of vita- 
mins E and A, both lipophilic, would not be expected to inhibit 
any of the free radical reactions taking place in aqueous micro- 
environments. Nor would it chemically bind and thus deactivate 
any reactive aldehydes generated by the inflammatory process, as 
such aldehydes arc water soluble. 
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Example Two: Patient L.S. has a history of arthritis dating back 
to a serious automobilo accident in 1980. By JanuarY of 1991 
she had serious arthritic involvement of the lumbar spine and 
chronic hip and knee joint pain on a continuous basis. She had 
difficulty raising herself from a chair, required the assistance 
of a cane fqr activities as simple as walking from her front 
door to her car, was no longer able to go up or down a flight of 
stairs, and required use of a prescription analgesic drug every 
two hours during the night to sleep. She had participated in a 
program at the Pain Clinic of the University of Miami Medical 
School and at doctor's advice had used prescription drugs which 
included CJinordl (R) and Anaprox (R) , both non-steroidal anti- 
inflammatory agents. At the recommendation of this inventor, 
patient L.S, began taking 800 I.U, vitamin E, 3 . gm of methio- 
nine and gm PABA per day for two months. SubSGquehtly , 
vitamin E and mothionine usage remained the same and PABA usage 
was increased to 2,2 gm per day, with the protocol continued on 
an indefinite basis. 

When previously Gxamincd by an orthopedics physician a diagnosis 
was OS tab 11 shod which included: 

...Lumbar spine X-Rays in AP and lateral views show 
extensive degenerative arthritic changes at multiple 
levels of the lumbar spine severe arthritic changes 
lumbar spina. Bursitis left greater trochanter clin-- 
ically. .She will always have a problem related to her 
underlying degenerative disease involving her lower 
back,, .She is favoring her left leg... Her straight leg 
raising is limited on the left side, .> 

Ten weeks after after initiating this inventor's PABA/vitamin E/ 
methionine protocol, patient L.S. reported that her arthitis- 
related pain was much decreased and her functional status much 
improved. By four months into use of this therapeutic protocol 
patient L.,S. had stopped using her cane, had a walking gait 
which was much improved, had taken to raking leaves in the yard 
as a form of exercise, and no longer required nighttime 
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analgesics to sJccp. At twelve manths on this protocol, patient 
L. S. rsportGci climbing and doscc?nding a flight ot stairs with- 
out difficulty, and her ability to climb stairs has continued to 
improve. When ro-oxaminod by her orthopGdic^s physician seven 
months after beginning therapy, who was not informed of her use 
of the PABA/vitamin E/mothionino protocol, the doctor noted, in 
part : 

This patient is markedly biattcr. She has normal 
straight leg raising. She has no significant leg 
pain.. She walks well on her toes and walks well 
on her heels now without any evidence of motor 
weakness. There is no limp present > 

Unaware of the patient Vs collaborative effort with this inven- 
tor, the orthopedics physician was unable to provide an cxplan^ 
at ion of the marked improvement in the clinical status of 
patient L,S, At her office visit patient S. noted that she 
had fstoppcd taking Anaprox, which her orthopedics physician had 
prescribGd seven manths earlier. 

This inventor recognizes the novel and original composition of 
primary amine and amins-r elated benzoic acid dorivatives as 
primary agents to be used with known antioxidant free radical 
trapping or inhibiting co-agents and not including vitamin C 
beyond its United States recommended daily allowance as a type 
of composition likely to have increased, synergistic properties 
for the treatment of chronic inflammatory diseases,. This 
inventive strategy and the compositions thereof for clinical 
treatment of these diseases has not been previously recognized., 

PABA, many of tha other vimino and amine-related primary agents, 
as well as the antioxidant free radical trapping co-agents arc 
chemicals which have been previously synthesized and described. 
Yet the present invention recognizes a new and novel combination 
of thorapeutic properties, never recognized previously by people 
trained in this field, and the clinical applications thereof.. 
This invention constitutes a significant and practical advance- 
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ment of the clinical therapeutic technology available? for treat- 
ing chronic inflammatory diseases. 

Wlthotit further elaboration the foregoing will so fully illus- 
trate my invention that others may, by applying current or fu- 
ture knowledge, adapt the same for use under various conditions 
of servicG . 
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I claim: 



1 . Use of a composition comprising a thcr^ipeutically effective 
amount of a primary agont and at loast one co-agent, said 
primarv agent comprising a water soIubJc, low molecular weight 
primary amine or amine-rolatod dorivativo of benzoic acid in tho 
molecular weight range of 100 to 1,400, for use in the treatment 
of symptoms of chronic inflammatory disorders featuring pathol- 
ogy based in part on increased lipid peroxidation, wherein said 
primary and co-agent combination produces an anti- inflammatory 
and analgesic effect. 



2. Use of a composition comprising a therapeutically effective 
amount of a primary agont and at leagt one co-agent for treat- 
ment of the syraptomology of a chronic inflammatory disease, 
wherein the chronic inflammatory disease is character izod in 
part by the deterioration of intracellular and extracellular 
structuros and is charactorizod by tho spurioua pathological 
chemical covalcnt bond crosslinking of said structures, forma- 
tion of pathological addition products of said structures, or 
chemical cleavage products of said structures, said deteriora- 
tion resulting from reaction of inflammation $lte structurss in 
the human with disease- induced carbony I -containing aliphatic and 
aromatic hydrocarbons resulting from incrsasad lipid perojcida- 
tibn associated with chronic inflammation. 

3 c The use of Claim 1 character izod in that the primary agent 
has at least one primary amine group or amina-rslated group 
thereon for reaction with lipid pcrojcidation product carbonyl 
groups to dacraase the deterioration of said intracellular and 
cxtracGlIular structures and to decrease the spurious pathologi- 
cal chemical cross linking , othnr derivation or cleavage of said 
structures by permitting said primary agont to effectively com- 
pote with and covalontly bind to said disoaso-induced carbonyl- 
cohtaining lipid peroxidation products. 

4. The use of Claim 1 characterized in that tho primary agent 
additionally does not interact with normal cell metabolism of 
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said human or do 0:5 ^^o i:n a ndn- cytotoxic manner, and who re in 
said primarv agent in rnadiJy absorbed by the kidney tissue of 
said human and oxcroted in tho urino ot said human without 
nephrotoxic conscquenccB . 

5. Use of Claim 1 charactgr izod in that tho primary agent is a 
water soluble, low molecular weight substance (100 to 1,400 
range of mo:iecular weights) selected from the group consisting 
of the freo acid forms, salts, benzene ring isomers, amide 
derivatives, carboxylic acid ester derivatives and analogous 
non -aromatic bejnzene ring derivatives of ths? group consisting 
of : 

R = -KH^ 

-aminoalkyl group having 
I -10 carbons including 
hydrocarbon isomers 
and/or hydroxylated 
derivatives thereof 
-NHC(=NH)NH^ 

- ( CH 2) ^NHC ( ^KH ) NH p 
where n = 1-10 

-C(=NH)-NH, 
--(CHg) n-<^K=NC(-:NH)NH2 

whore n 1~1Q 
-NHC(=NH VNHNH^ 

- ( CH 2) r^NHC ( =NH ) NHNH ^ 
where n = 1-10 

- ( CH j) ^-■GH=NC ( =NH ) NHNH 9 
where n - 3-10 

-NHNHC( =NH)NH^ 
-(GHg) „-NHNHC( =NH)NH2 
Where n ~ 1-10 

- ( CH j) -CH==N-NHC ( :=NH ) NH ^ 
where n = 1^10 

-amJTioaikyl group 
( 1-10 carbons ) 
including hydrocarbon 
i 3 om e r s and / o r 
^^St^^'NX hydroxylated 

CooH derivatives thereof 

-{CH ;j) jflHC ( ^NH } NH 
\— ✓ Where n = 1-lQ 

-C(^NH)-NHj» 
r I - ( OH p) ^-CH=^NC ( ^NH ) NH 2 

where n = l-io 
-NHC ( -NH ) NHNH . 
(continued) 
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: ( CH 2) ^nc ( =mi ) NHNH 2 

where n = 1-.IQ 
-- { GH ^) -CiI=NG { -NH ) NflNH , 

where n ~ 1-10 
"-NHNHC(=NH)NH. 
- ( CHj) ^-NHNHC ( ^NH ) NH , 

where n - 1-10 
- ( CH ^) ^-CH=N-NHC ( -NH ) NH ^ 

where n = 1-10 
-NH 5 
-OH" 
-0-CH3 

-Q-R' with alkyloxy 
group R* having 2-10 
carbons including 
hydrocarbon isomers 
and /or hyd roxy I a t od 
derivatives thereof 

^aminoallcyl group 
(1-10 carbonj? ) 
including hydrocarbon 
Isomers and/ or 
hydroxylatcd 
derivatives thereof 

-(CHo) ^CH 3 where n = 1-10 
including hydrocarbon 
isomers and/or 
hydroxylatcd 
derivatives thereof 



Kt = 




-COOH 



III 



-(CH;^) ^-NHn where n - 0-10 
including isomers of 
t ho ami noa I ky 1 g roup 
and hydroxylatcd 
dor i va t i VfDS tho r 00 f 

-C(=NH)-NH^ 

-NHC ( =NH ) NH 0 

whcro n - 1-10 

- ( CH 2) - CH=NC ( :=NH ) NH ^ 
where n = i-lo 

-NHC( =NH)NHNHa 

- ( CH 2) ^NHC ( =NH) NHNH , 
whore n = 1-10 

- { CH ^) ^-CH=NC ( =NH ) NHNH 3 
where n = 1-10 

-NHNHC( =KH)NH5 

- ( CHn) p-KHNHC { ^NH) MH ^ 
where n = l-io 

- ( CH ^) ^"GH-N-KHC { =NH ) NH ^ 
where n =1-10 
(continued ) 
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-H ^ 
-OH 

-0~Ro whcro alkyloKy 
groiip R3 has 2-10 
carbons^ including 
hydrocarbon isomers 
and/or hydroxylatod 
derivatives thereof 

-aminoalkYl group 
(1^10 carbons) 
including hydrocarbon 
i s omc rs and / or 
hydroxylated 
de r 1 va t i vcs thereof 

-SOJH 

-CH ^ 

-(Clio) rPHo where n = i-io 
including hydro carbort 
issomarrs and/or 
hydroxylated 
derivatives the roof 
= --H 

R" = -H 

-CH3 
-OH, 

for controlling the symptoms of disorders sGlected from the 
group consisting of chronic gingivitis, chronic poriodont i tis , 
chronic autoimmune gastritis, iloitl©, colitis, interstitial 
cystitis, arthritis, tondinitiss, carpel tunn^al syndroms and 
other cumulative trauma disorders, systemic lupus erythematosus, 
autoimmune vasculitis, asbestosis , r^ilicosis, chronic obstruct 
tive pulmonary disease, Lyme disease, inflammatory myopathies, 
status f!»pilopticus > inflammatory nouropathiss , myasthenia 
gravis, multiple sclerosis, as well as lessening of inflammatory 
site edema, and treatment of post-event ischemia and roporfusion 
symptomology resulting from acute central nervous system trauma, 
stroke and myocardial infarction. 



6. The use of Claim 1 characterized In that said thcrape\;itical- 
ly effective amount of said primary agent .is a dosage in the 
range of one gram/day to 20 grams /day. 
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7. The use of Claim 1 characterized in that gald therapeutical- 
ly effective amount of the primary agent is administered orally, 

8. The Msm of Claim 1 charge tor izod in that oaad thorapout ical- 
ly offoctive amount of tho primary ag^nt id admin is te rod 
in t r a venous 1 y . 

9. The use of Claim 1 characterised in that the? co-agent is a 
non-absorbablc polyamine substance or non-absorbablG polyaminc-* 
rs?lated substance, a thorapout ically offGctivo amount of said 
co-agent acting to covalently bind to and scquGster dietary 
cartaonyl-^containing products in said human for controlling tho 
Bymptoms of disorders selected from the group consisting of 
chronic gingivitis, chronic periodontitis, chronic autoimmuno 
gastritis, ileitis, colitis, interstitial cystitis, arthritis, 
tendinitis carpel tunnel syndrome and other cumulative trauma 
disorders, systemic lupus erythGmatosus , autoimmune vasculitis, 
asbestoais, silicojsis, chronic obatructlve pulmonary disease^ 
Lyme disease, inflammatory myopathies, status opilepticus, in- 
flammatory neuropathies, myasthenia gravis, multiple sclerosis, 
as well as lessening of inflammatory site edema, and treatment 
of post-Qvant ischemia and roperfusion symptomology resulting 
from acute central nGrvoi^ system trauma, stroke and myocardial 
infarction . 

10. The use of Claim 9 characterized in that the co-agent is a 
non-absorbablc polyamine substance or non-absorbablc polyaminc- 
related substanca selectod from the group consisting of: 

a. naturally occurring polysaccharides having bcta-1,2, beta- 
1,3, bota~l,4 and/or bota-1,6 linkagos containing aminosugars 
including the chitin class of biopolymcrs having the general 
structure of poly-beta- ( l—>4)-N-acety l-D-glucosamlne , and bear- 
ing at least one free primary amine group; 

b. deacetylatcd naturally occurring polysaccharides, having at 
least one tr-acctylatod residue, including chitosan, dGacetylatod 
chondroitin sulfate, or deacctylated hyaluronic acid; 

c s Cham ically aminated pQlysacchar ides selectod from tho group- 
consisting of : 
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aminodeoxy polysaGCharldas :3uch as 2-aniino~2~daoxv*- 
ccllulosc ; 

amlnoallcyl- , amino(hvdroxyaIkyJ aminoalkyl-cthcr- , and 
amino ( hydroxya Iky 1 ) -ethGT- derivatives of coIIulosf:j, chi tin 
and other naturally occnrring npn-digcstiblc carbohydrates 
selected from tho group consisting of 

H-CCH^) „-[carbQhydratis] where n = 3-10, including alkyl 
isomers ; 

HjN-CCH^) jf-CH0H-(CH2) ipIcarbbhYdrate] , where m = 0-10 and 

n = 0-10; 

H2 N- ( GH 2) ffO- 1 carbohYdrate] where n = 1-10 ; 

HjN-tCH^) j,-CHOH-(CH 2) n-O-t carbohydrate] where m = 0-10 and 
n = 0-10; 

aminobcnzyl- derivatives of cellulose, chitin or other 

naturally occurring non-digest IblG carbohydrates selected 

from the group consisting of 

H 2 N-c g H |- ( CH 2> I carbohydrate ] , 

H 2 H-CHE 2 ""^ 6 ^ * 2* n" f carbohydrate ] , 

H 2 N-C g H < CH 2) ^O- [ carbohydrate ] whc r c n = 0 - 1 0 , and 
H2N-C5H4-(CH2) a-CHOH-CCHj) j^-O-tcarbohydrate] where m = 0--1O 
and n = O-IO, including p- , o- and m-benzene ring amino- 
isomers , arainomethyl- isomers and alkyl group Isomers 
thereof ; 

guanidinc and aminoguanidinc derivatives of cellulose, 
ahitin or othor naturally occurring non-absorbablc carbo- 
hydrates selected from the group consisting of: 
H^--C(=NH) -[carbohydrate] ; 

H^--C (=NH)-( Gil 2) n~r carbohydrate ] , where n ^ i-10, including 

hydrocarbon isomers and hydroxylated derivatives thereof; 
H ^-C{=NH)-0-(CH 2) n"[ carbohydrate ] , where n = 1-lG, includ- 
ing hydrocarbon isomers, ether linkage isomers and hydrox- 
ylatod derivatives thereof; 
H^-C(*NH)-NH-[ carbohydrate] ; 

H ^-C(=NH)-"NH-(CH 2) carbohydrate ] , where n = 1-10, includ- 
ing hydrocarbon isomers and hydroxy la ted derivatives 
thereof ; 

H ^-C(=NH)-ira-(CH 2) n-0-[ carbohydrate 1 , where n = 1-30, in- 
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cludinq hydrocarbon isomers. thor linkage iaomorf^ and 
hydroKylatcd derivatives thereof; 

H ^-C ( =NH ) -N=CH- ( GH 2) [ carbohydrate ] , where n - 1 - 1 0 , 
including hydroecirbon isomers and hydroxy J at cd derivatives 

thereof ; 

H ^-C(=NH)~N=CH--(CH 2) n-O-t carbohydrate ] , where 1--IO. in- 
cluding hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H ^-NHC ( =NH ) -NH- [ carbohydrate J ; 

H ^-NHC ( =NH ) -NH- ( CHj) [ carbohydratel , where n = a -1 0 , 
including hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H ^-NHC («=NH)-NH-(CH 2) n-0-[ carbohydrate ] , where n = 1-10, in- 
cluding hydrocarbon isomers, other linkage isomGrs and 
hydroxylated derivatives thereof; 

H ^-KHe(=KH)-N«CH-(CH 2) „-[ carbohydrate ] , where n = 1-10, 
including hydrocarbon isomers and hydroxylated derivatives 
thereof J 

H^-HHC(=im)-N=CH«(GH2)n-0-tcarbohYdrates] , where n = I-IQ, 
including hydrocarbon isomcrc , ether linkage isomers and 
hydroxylated derivatives thereof ; 
H ^-C ( =NH ) -NH-NH- [ carbohydrate ] ; 

H ^-C ( =KH ) -HH-NH- ( CH 2) „- [ carbohydrate ] , where n = 1-10, 
including hydrocarbon isomers and hydroxylated derivatives 
t hereof ; 

H ^-C ( =NH ) -NH-NH~ ( CH 2) ^-0- [ carbohydrate ] , where n = 1-10, 
including hydrocarbon isomors , ether linkage isomers and 
hydroxylated derivatives thereof; 

H^-C(=NH)-NH-N=CH-(CH2)n-[carbohydrate] , where n = 1-10 , 
including hydrocarbon isomers and hydrossylated derivatives 
thereof ; 

H2W-C(:=NH )-NH-N-CH-(CH^) ^-0-[ carbohydrate ] , where n = 1-10, 
including hydrocarbon isomers, ether linkage iGomcrs and 
hydroxylated derivatives thereof; 
d. primary amine, aminoguanidino and guanidine derivatives of 
:5ucro?ro polyesters having one or more carbonyl trapping func- 
tional group per molcGulc wherein each carbonyl trapping 
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functional group is in the omega-, omccja-X or other isomeric 
positiofi within the fatty acyl chains, wherein each fatty acyl 
chain may have from 3 to 26 carbons, from one to five nitrogen 
functional groups and from one to 24 hydroxy! groups j 

e. synthetic polysaccharides consisting partly or entirely of 
aminosugars bound by bGta-1,2, beta-1,3, bcta-1,4 and/or beta- 
Ire linkages; 

f . miKcd polysaccharide: polynicric derivatives wherin primary 
amino, aminoalkyl ( ono to ton carbons per alkyl group), amino- 
hydroxyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxyl groups par alkyl group) , aminoguanidine , aminoguani-^ 
dinylaikyi (one to ten carbons per alkyl group) , aininoalkyl- 
guanidinyl (ono to ton carbons per alkyl group), guanidino, 
aminobcnzenc and/or aminoalkyl bcnzciic (ono to ten carbons per 
alkyl group) functional groups are covalcntly attached to 
matrices such as cpi-chlorohydrin copolymers of cellulose or 
Chi tin and whefein hydrocarbon spacer groups may include alkono 
ais well as alkyl groups; and 

g. non^-polysacGharide polymeric dorivatives wherein primary 
amine, aminoalkyl (one to ten carbons per alkyl group), aminohy- 
droxyalkyl (one to ton carbons per alkyl group and one to ton 
hydroxyl groups per alkyl group) , am i n oguan i d xnc , aminoguani- 
dinylalkyl (one to ton carbons par alkyl group) , aminoalkyl- 
guanidinyl (one to ten carbons per alkyl group), guanidinc, 
aminobenzene and/or aminoalkylbGnzena ( ona to tan carbons per 
alkyl group) functional groups are covalcntly attached to a 
synthetic non-digost ible polymer selected from the group 
consisting of polystyrene , styrcnc-di vinyl benzene copolymer , 
polyvinyl alcohol and crosslinked derivatives thereof, and 
wherein hydrocarbon spacer groups may include alkcne as well as 
alkyl groups.: 

11 . The use of Claim 9 characterized in that said co-agent Is 
in Si microf ibriilated form or microcrystallinc form having 
enhanced surface area, increased porosity, increased water 
retention capacity and enhanced chemical accessibility. 

12. The use of Claim 9 characterized in that said therapouti- 
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cally effective amount of said non-absorbablc pdlyamine co-agent 
or non-ab35orbabl^2 polyamine-t^vilated CG-agont i:-; atiministored dually. 

13., The use of Claim 9 characterized in that said therEipetiti- 
cally effective amount of i=iaid co-agent is a dosage in the range 
of ono gram/day to 40 grams/day. 

14. The use of Claim i character igscd in that at least one co- 
agent is eclectod from the group consisting of antioxidants and 
frsG radical trapping compounds; chemicals having Indiroct anti- 
oxidant properties, suspending reagents, vitamins and deriva- 
tives tharoof , chemical conjugating agents which facilitato 
kidney drug Glimination, metabolites at risk of depletion, and 
rsuifhydryl containing chemicals for controlling tho symptoms of 
disorders sclGctod from the group consisting of chronic gingivi- 
tis, chronic pariodont i tis , chronic autoimmune gastritis, 
ileitis, colitis, interstitial cystitis, arthritis, tendinitis, 
carpel tunnol syndrome and othor cumulative trauma disorders^ 
SYstcmic lupus erythematosus, autoimmune vasculitis, asbestoses, 
silicosis, chronic obstructive pulmonary disease, Lyme discasio. 
Inflammatory myopathies, status opilepticus, inflammatory 
neuropathies, myasthenia gravis, multiple sclerosis, as wall as 
lessening of inflammatory site odcma, and treatment of post- 
event ischemia and roperfusion symptomology resulting from acute 
central nervous system trauma, stroke and myocardial infarction. 

15. The use of Claim 14 charactor izod in that said co-agont 
antioxidants and free radical trapping compounds are selected 
from the group consisting of vitamin E (alpha-tocophcrol ) , 
vitamin E acetato, vitamin E succinate, mixod tocopherols, bsta- 
carotene, vitamin A, butyl a ted hydroj^y toluene, citric acid, 
ub i qu i no 1 , gl u t a t h i one , h omo c y s t e i no a nd mo t h i on i ne . 

16. The use of Claim 14 characterized .in that said co-agents 
having indirect antioxidant properties arc selected from the 
group consisting of selenium and seleno-containing amino acids,. 

17. The use of Claim 14 characterized In that the co-agent sus- 
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pending reagentG are selected from the group consisting of 
carboxymethyl cellulose, microcryg talline cellulose, ceilulose, 
starch, dicalcium phosphate . tricalcitijn phosphate , stearic aeid, 
magnesium etearate, silica, soy flour, v^atercress, yeast, alfal- 
fa, parse ley, lecithin, rice bran, gum tragacanth, gum guar, gum 
agar, gum arable , gum carrageenan, gum ghatti, gum karaya, 
locust bean gum, gum mastic, gum mesguite and gum xanthan, and 
wherein suspending reagente may be cdmpounded together with a 
primary agent and at least one co-agent so as to produce a slow 
release formula, 

18. The use of Claim 14 character izcd in that said vitamins are 
selected from the group consisting of vitamin vitamin A 
aldehyde (retingtl), vitamin A acid ( retinoic acid), vitamin B| 
(thiamine), vitamin (riboflavin), vitamin Bg (pyf idoxine ) , 
vitamin B { cyanocobalamin ) , vitamin D 2# vitamin D^, vitamin H 
(biotin), vitamin K^, vitamin BC^ oxide, vitamin(s) vitamin K5 
and vitamin K^, vitamin K^, vitamin K-S(II), vitamin L^, vitamin 

vitamin alpha-carotene, beta-carotene, gamma-carotene, 
omega-carotene, carnitine (vitamin By), folic acid (vitamin Be), 
folinic acid, niacinamide, nicotinic acid, pantothenic acid, 
pyridoxal, pyridoxal 5-phosphate and pyridoxamine . 

19. The use of Claim 14 characterized in that said chemical 
conjugating co-agents which facilitate kidney drug elimination 
are selected from the group consisting of glycine, derivatives 
of glycine, and pantothenic acid. 

20. The use of Claim 14 characterized in that said metabolite 
at risk of depletion as selected from the group of co-agents 
consisting of pantothenic acid and derivatives thereof; 

21. The use of Claim 14 characterized in that ?3aid co-agent is 
a sulfhydryl containing agent or derivative thereof such as 
homocysteine, methionine or thioctic acid (alpha-lipoic acid). 

22 . The use of Claim 14 characterized in that said at least one 
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22. Tho use of GJaim 14 character lg;ocl .in that gaid at least one 
co-agent is administered orally. 

23., The use of Claim 14 characterized in that ??aid least one 
co-agent is administsred intravcnouslY , 

24- Use of a composition for treating mammals suffering from a 
chronic inflammatory disorder featuring pathology which includoa 
in part increased lipid peroxidation coixiprising orally or intra- 
venously administering a thorapoutically effective amount of a 
primary therapeutic agent sufficient to treat said mammal for 
said mammalian disorder, in combination with at least one co- 
agent, wherein said mammalian disorder is selected from a group 
consisting of arthritis, inflammatory site edema, acute central 
nervous system trauma, , stroke and myocardial infarction, wherein 
the primary therapeutic agent is selected from the group con- 
sisting of primary amine and amine-relatcd benzoic acid deriva- 
tives which are water soluble and of molecular weight 100 to 
1,400 as defined in Claim 5, wherein the primary agent acts by 
covalently binding to and sequestering carbonyl compounds which 
result from increased lipid peroxidation in said mammal , and 
wherein said primary agent is administered with at least one of 
said co-agents as defined in Claim 9 or Claim 14* 

25 , The use of Claim 24 characterized in that the primary agqnt 
is used in a dosage of from ID mg/kg/day to 1.0 gm./kg/day. 

26, The use of Claim 24 characterized in that the non-absorb- 
ablp polyamine substance or non-absorbable polyaminc-rclatcd 
substance as defined in Claim 9 is used in a dosage of from ID 
mg/kg/day to 1.0 gm/kg/day. 

27, A pharmaceutical Gomposition for use in the treatment of 
the symptoms of disorders selected from the group consisting of 
chronic gingivitis, chronic periodontitis, chronic autoimmune 
gastritis, ileitis, colitis, interstitial cystitis, arthritis, 
t.^ndinitis, carpv^^l tunnel syndrome and other cumulative trauma 
disorders, systemic lupus erythematosus, autoimmune vasculitis,. 
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asbestosis, silicosis, cJironic obstruntive puImonarY ciiscaso, 
Lyme disease, inflammatory myopathies, status opilcpticus, 
inf Igmmatory neuropathies, myasthenia gravis, multiple sclero- 
sis, as well as lossening of Inflammatory site odpma, and 
trcjatmRnt of post^-ovont ischemia and reperfusion syinptoraology 
resulting from acuto central nervous system trauma, stroke and 
myocardial Infarction, 

the composition comprising a water soluble, low molecular 
woight primary agent (100 to 1,400 range of molecular weights) 
selected from the free acid forms ^ salts ^ benzene ring isomers, 
amicto derivatives ^ carbOKylic acid ester derivatives and 
analogous non-aromatic benzene ring derivatives of the group 
consisting of: 

R - -NH2 

-aminoalkyl group having 
COQH 1-10 carbons including 

hydrocarbon isomers 
and/ or hydroxy la ted 
derivatives thereof 
-MHG(=NH)NH2 
-(CHg) ^C(=NH)NH2 
where n = 1-10 

- I CH^) n-GH=«fG ( =NH ) NH ^ 
where n = 1-10 

^NHC ( =NH ) NHNH . 
-- ( CHj) ^NHC ( =NH) NHNH2 
where n - 1-10 

- ( CH 2) ^-CH=KC ( =NH ) NHNH 2 
where n = 1-10 

-NHNHC{=NH)NH5 
( CH j) ^-NHNHG ( =HH ) NH 3 
wherr) n = 1-10 

- ( GH p ^-CH=N-NHd ( =NH ) NH 3 
where n = 1-^10 

-aminoalkyl group 
(1-10 carbons ) 
including hydrocarbon 
isomers and/ or 
hydroxy la ted 
COOK de r i va t i ves t he reo f 

-(CHj) rjWHC ( =NH ) NH ^ 
where n — 1-10 
-C(=NH)-NH2 
II - (CH^) n-CH=NC(=NH)NH, 

where n =1-10 
(continued) 
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-NHC(=:WH )NHNn 7 

- ( CH \^mO { =NH j NHNH 3 
whoro n = 1-10 

-{on 2) n-CH=NC ( =NH ) NHMH ^ 

whore n = 1-10 
~WHNHC(=NH)NH5 

- { CHj) r,--NHWHC { =NH ) NH^ 
whera n = 1-10 

- { CH 2) n-CH=N^NHG ( =^NH ) NH 3 

= -^NH* 
-OH 
-O-CH3 

with alkyloxy 
group R' having 2-10 
carbons including 
hydrocarbon isomers 
and/or hydroKylatod 
derivatives thereof 

-aminoalkyl group 
{1-10 carbons) 
including hydrqcartaon 
isomers and/or 
hydroxy la tod 
derivatives thereof 

-SO* 

-(GH.) ^CH 3 where n 1-10 
including hydrocarbon 
isomers and/or 
hyd r oxy 1 a t ed 
derivatives thereof 




COOH 



III 



-(CHj) ^-NH 2 where n = 0-10 
including isomers of 
t ho am i no a 1 ky 1 g r oup 
and hydroxy! at ed 
der ivat ives thereof 

-C ( =NH ) -NH 0, 

-NHG(=MH)NH:) 

-(CH^) nNHC{^MH)NH^ 
whore n - 1- 10 

- ( GH 2) ^-CH-NC { =NH ) NH ^ 
where n = 3-3 0 

-MHC( =NH > NHNH 2 

- ( CH ^) ^NHC ( =NH ) NHNH ^ 
where n = 1-10 

" ( GH p) -CH^NC ( ^NH ) NHNH ^ 

where n - 1-10 
"NHNHG( =NH)NH. 
"•(OH 2) ^-NHNHC(=NH}NH2 

where n = 1-10 
~ ( CH 2) ^-CH==N-NHG ( =NH ) NH ^ 

where n = l-io 

( continued) 
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R2 = -NHj 
-DH 

-0-R3 Where alkyloxy 
group R3 has 2-10 
carbons inc lading 
hydroGarbon isomers 
and/or hydroxylatod 
derivatives thereof 

--aminoalkyl group 
(1-10 carbons) 
including hydrocarbon 
isojners and/or 
hydroxylatGd 
d c r i va 1 1 V e s the r e o f 

-SO 41 

-(GHo) ^CH 3 where n = 1-10 
including hydrocarbon 
isomers and /or 
hydroxylatcd 
derivativos t ho roof 
R* «= -H 

= -H 
-OH, 

in a dosage range of from one gram/day to 20 grams/day, in 
association with a pharmacoutically acceptable carrier thoroof . 



28; The composition of Claim 27 additionally comprising at 
least one co-agent ► 

29., A pharmaceutical composition for use in the treatment of 
the symptoms of disorders selected from the group consisting of 
chronic gingivitis^ chronic periodontitis, chronic autoimmune 
gastritis, iloitis, colitis, interstitial cystitis, arthritis, 
tendinitis, carpel tunnel syndrome and other cumulative trauma 
disorders, systemic lupus erythematosus, autoimmune vasculitis, 
asbestosls, silicosis, chronic obstructive pulmonary disease^ 
Lyme disease, inflammatory myopathies, status epilopticus, 
inflammatory neuropathies, myasthenia gravis, multiple sclero- 
sis, as well as lessoning of inflammatory site edema, and 
treatment of post-event ischemia and repcrfusion symptomology 
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resulting from acute central ncrvotis system trauma, stroke and 
myocarclial infarction, 

the composition comprising one or more non-absorbablc 
poly^amine substance or noti -absorbable polyamino-relatod 
substance sclcetod from the group consisting of: 

a. , naturally occurring polysacchar idos having beta-1,2^ beta- 
1,3, beta-1,4 and/or bcta-1,6 linkages containing aminosugars 
including the chitin class of biopolymers having tho general 
structure of poly-beta- ( 1^4 ) -N-acetyl-^D-^Iucosaalne , and bear- 
ing at least one free primary amino group; 

b. dcacetylatcd naturally occurring polysaccharides , having at 
least one N-acatylatod residue, including chitosan, doacetylatod 
chondroitin sulfate, or dcacetylatcd hyaluronic acid; 

c. chemically aminated polysaccharides selected from the group 
consisting of: 

aminodcoxy polysaccharides such as 2-amlno-2-dcoxy— 
cellulose ; 

afflinoalkyl- , amino (hydroXYalkyl ) - , aminoalkyl-ethcr- , and 
amino (hydroxyalkyl) -ether- derivatives of cellulose, chitin 
and other naturally occurring non-digestible carbohydrates 
selected from the group consisting of 

H2 N-(CH 2) carbohydrate] where n = 1-10, including alkyl 
isomers ; 

B2N~(CH2} |-GHQH-(CH2}n'[^^>='b<>^V<^x'ate] , where m = 0-10 and 
n - 0-10; 

H 2 N-(CH 2) ^-O-t carbohydrate] where n = 1-10; 

H 2 N- (CH 2) jpCH0H-(GH2)n-'0- 1 carbohydrate] where m = 0-10 and 
n - O'lO; 

aminobenzyl- derivatives of cellulose, chitin or other 

naturally occurring non-digestible carbohydrates selected 

from the group consisting of 

H 2 N-C 6 H 4- ( CH 2) ^ [ carbohydrate ] , 

H 2 N-CH 2 5 H 4- ( CH 2 ) [ carbohydrate ] , 

H2 N-C 5 H^-(CH2) ^-^^-t carbohydrate] where n = 0 - 10 r and 
H 2 N-C 5 H|~(CH 2) n,~CHOH-(CH 2) n-O-t carbohydrate] where m = 0-10 
and n = 0-10, including p- , o- and m-benzcne ring aminoiso^ 
mers, aminomethyl- isomers and alkyl group isomers thareof ; 
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guanidinc and aminoguanidinc derlvataves of cclluloso, 
chit in or other naturally occurring non-absorbable carbo- 
hydrates selected from the group consisting of: 
H ^-C { =NH ) - [ carbohydrate ] ; 

H^~C{=NH)-{CH2) carbohydrate] , ^l^cre n = 1-10, including 
hydrocarbon isomers and hydroxylated derivatives thereof; 
H ^--C(=NH)-0"(CH 2) n"[ carbohydrate ] , where n = 1-10, includ- 
ing hydrocarbon isomers, ether linkage isomers and hydroK- 
ylatsd derivatives thoreof; 
H ( ^KH ) ~NH~ I carbohydrate ] ; 

H ^"C(=NH)-1IH-"{CH 2) carbohydrate ] , where n = 1-10, includ- 
ing hydrocarbon isomers and hydroxylated derivatives 
thereof ; 

H^-C ( =NH ) -NH- ( CH g) jf-O- { carbohydrate ] . where n = 1-10, a n- 
cluding hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 

H ^-C ( =1IH ) -ir=CH- ( CH 2) [ carbohydrate ] , where n = 1-10, 
including hydrocarbon Isomers and hydroxylated derivatives 

thereof ; 

H ^->C(=NH)-N=GH-(CH 2) n-O-I carbohydrate ] , where n= 1-10, in- 
cluding hydrocarbon isomers and hydroxylated derivatives 
thereof; 

H ^-NHO ( =NH) -NH- [ carbohydrate] ; 

H ^-NHC { =NH ) -NH- ( CH [ carbohydrate J , where n ^ 1-10, 
Including hydrocarbon isomers and hydroxylated derivatives 

thereof; 

H ^-NHC<=NH)-liH-(CH 2) „-0-[ carbohydrate ] , where n = 1-10, in- 
cluding hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 

H ^-NHG(=NH)-"N=CH-(CH 2) „-[ carbohydrate 3 , where n - 1-10, 
including hydrocarbon isomers and hydroxylated derivatives 
thereof; 

H ^-HHC(«NH)-N=CH-(CH 2) n"0-[ carbohydrate] , where n = 1-10, 
including hydrocarbon isomers, ether linkage isomers and 

hydroxylated derivatives thereof; 
H ^-C { =NH ) -NH-NH- [ carbohydrate] ; 

H^-C (-NH)-NH-NH~(CH 2) carbohydrate ] , where n = 1-10, 
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including hydrocartaon Isomors and hydroxvlated dorivativas 
thereof ; 

H ^-C(=NH)-HH-MH-'(CH 2) rt-0"t carbohydrate ] , where n = l-io, 
including hydrocarbon IsomGrs , cthor linkage isomers and 
hydroxylatGd dorivativos thoroof ; 

H^-C ( =NH ) -NH--II=CH- { GH 2) j{- 1 carbohydrate ] , where n = 1-10, 
Including hydrocarbon Isomers and hydroxy latcd- derivatives 
thereof ; 

H^-C ( =NH)-NH-N=CH-(CH 2) n-^0-[ carbohydrate 3 , where n = 1-id, 
including hydrocarbon isomers, ether linkage isomers and 
hydroxylated derivatives thereof; 
d;: primary amine » aminoguanldlne and guanldine derivatives of 
sucrose polyesters having one or more carbonyl trapping func- 
tional group per molecule wherein each carbonyi trapping 
functional group is in the omega-, omega-1 or other isomeric 
position within the fatty acyl chains, wherein each fatty acyl 
chain may have from 3 to 26 carbons, from one to five nitrogon 
functional groups and from one to 24 hydroxyl groups; 
o, synthetic pqlysaQcharldes consisting partly or entirely of 
aminosugars bound fay beta-i,2, bota-1,3. bcta'-l,4 and/or bcta- 
1 , 6 linkages ; 

f . mixed polysaccharide polymeric derivatives whcrin primary 
amine, aminoalkyl (one to ten carbons per alkyl group), amino- 
hydroxyalkyl (one to ten carbons per alkyl group and one to ten 
hydroxyl groups por alkyl group), aminoguanidino, aminoguani- 
dinylalkyl (one to ten carbons por alkyl group), aminoalkyl- 
guanidlnyl (one to ten carbons per alkyl group), guanldine, 
aminobenzene and/or aminoalkyl benzene (one to ten carbons per 
alkyl group) functional groups are covalently attached to 
matrices such as cpi-chlorohydrin copolymers of cellulose or 
chitin and wherein hydrocarbon spacer groups may include alkene 
as well as alkyl groups; and 

g, . non-polysaccharide polymeric derivatives wherein primary 
amine, aminoalkyl (one to ten carbons per alkyl group), aminohy- 
droxyalkyl (one to ton carbons per alkyl group and one to ton 
hydroxyl groups per alkyl group), amlnoguanidinc , aminoguani- 
dinylalkyl (ono to ton carbons por alkyl group), aminoalkyl- 



wo 94/00135 



PCr/US93y06167 



86 

guanidinyl (one to ten carbons p^r alkyl group), guanidino, 
aminpbcnzenc and/or aminoalkylbc^rjzene (one to ten carbons per 
alkyl group) functional groups arc covalently attatshod to a 
synthetic non-digest iblc polymer selected from the group 
consisting of polystyrene , styrene-divinylbenzans cQpoIymor , 
polyvinyl alcohol and crosslinked derivatives thereof, and 
wherein hydrocarbon spacer groups may includa alkene as well as 
alkyl groups, 

in a dosage range of from one gram/day to 40 grams/day, in 
a microf ibrillatGd form or microcrystalline form having onhancod 
surface area, increased porosity, increased water retention 
capacity and enhanced chemical accessibility, and in association 
with a pharmaceutioally acceptable carrier thereof. 

30, The composition of Claim 28 characterized in that at least 
one co-agent is selected from the group consisting of anti- 
oxidants and free radical trapiJing compounds, chemicals having 
indirect antioxidant properties, suspending reagents, vitamins 
and dferivatlves thereof, chemical conjugating agents which 
facilitate kidney drug elimination, metabolites at risk of 
depletion, and sulfhydryl containing chemicals « 
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